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HOW TO USE THIS SOIL SURVEY REPORT 


Major fieldwork for this soil survey was done in the period 1957-59. Soil names and descriptions were approved in 1964. 
Unless otherwise indicated, statements in the publication refer to conditions in the county in 1957-59. This survey of 


the Zuni Mountain Area was made to gather information needed to manage lands of the Cibola National Forest, and as 
a part of the technical assistance furnished by the Forest Service and the Soil Conservation Service to the Bluewater, 
Laya, and McKinley Soil Conservation Districts. 


HIS SOIL SURVEY of the Zuni Mountain Area con- 

tains information that can be applied in managing 
range, forests, and watersheds; in selecting sites for roads, 
ponds, buildings, or other structures; and in appraising the 
value of tracts of land for recreation purposes and as a 
habitat for wildlife. 


Locating Soils 


All the soils of the Zuni Mountain Area are shown 
on the detailed map at the back of this report. This map 
consists of many sheets made from aerial photographs. 
Each sheet is numbered to correspond with numbers shown 
on the Index to Map Sheets. 

On each sheet of the detailed map, soil areas are outlined 
and are identified by symbol. Al! areas marked with the 
same symbol are the same kind of soi]. The soil symbol 
is inside the area if there is enough room; otherwise, it is 
outside and a pointer shows where the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used to find 
information in the report. This guide lists all of the 
soils of the Area in alphabetic order by map symbol. It 
shows the page where each kind of soil is described, and 
also the page for each management group. 

Individual colored maps showing the relative suitability 
or degree. of limitation of soils for many specific purposes 
can be developed by using the soil map and the informa- 
tion in the text. Interpretations not included in the text 
can be developed by grouping soils according to suitability 
or degree of limitation for a particular use. Translucent 
material can be used as an overlay over the soil map and 
colored to show soils that have the same limitation or 
suitability. For example, soils that have a slight limita- 


tion for a given use can be colored green, those with a 
moderate limitation can be colored yellow, and those with 
a severe limitation can be colored red. 

Foresters and others can refer to the section “Forest 
Management,” in which the soils of the Area are grouped 
according to their suitability for trees, 

Watershed specialists and hydrologists can read about 
hydrologic characteristics of the soils in the section 
“Watershed Management.” 

Game managers, sportsmen, and others concerned with 
wildlife will find information about soils and wildlife in 
the section “Wildlife Management.” : 

Lanchers and others interested in range can find, under 
“Range Management,” groupings of the soils according to 
their suitability for range and their capacity for herbage 
production. 

Recreation planners and others concerned with recrea- 
tion development can read about the soil properties that 
affect. the choice of recreation areas in the section “Devel- 
opment of Recreation Sites,” 

Engineers and builders will find, under “Soils in En- 
gineering,” tables that give descriptions of the engineerin 
properties of the soils in the Area and that name so} 
features that affect engineering practices and structures. 

Scientists and others can read about how the soils 
formed and how they are classified in the section “Genesis, 
Morphology, and Classification of the Soils.” : 

Students, teachers, and others will find information 
about soils and their management in various parts of the 
text. 

Newcomers in the Zuni Mountain Area may be espe- 
cially interested in the section “Soil Management Areas,” 
where broad patterns of soils are described. They may 
also be interested in “Part I: The Landscape,” which 
gives additional information about the Area. 
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NOTICE TO LIBRARIANS 


Series year and series number are no longer shown on 
soil surveys. See explanation on the next page. 
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EXPLANATION 


Series Year and Series Number 
Series year and number were dropped from all soil surveys sent to the printer after December 31, 1965. 
Many surveys, however, were then at such advanced stage of printing that it was not feasible to remove 
series year and number. Consequently, the last issues bearing series year and number will be as follows: 
Series 1957, No. 23, Las Vegas-Eldorado Area, Nev. Series 1961, No. 42, Camden County, N.J. 
Series 1958, No. 34, Grand Traverse County, Mich. Series 1962, No. 13, Chicot County, Ark. 


Series 1959, No. 42, Judith Basin Area, Mont. Series 1968, No. 1, Tippah County, Miss. 
Series 1960, No. 31, Elbert County, Colo. (eastern 
part) 


Series numbers will be consecutive in each series year, up to and including the numbers shown in the fore- 
going list. The soil survey for Tippah County, Miss., will be the last to have a series year and series number. 
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TION WITH THE NEW MEXICO AGRICULTURAL EXPERIMENT STATION. 


Part I: The Landscape 


f Mies Zuni Mountain Area, in the northwestern part 
of New Mexico (fig. 1), is part of the Cibola Na- 
tional Forest. It is 415,630 acres, or about 649 square 
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Figure 1.—Location of Zuni Mountain Area in New Mexico. 


miles, in size. The Federal government owns 261,850 
acres, and the rest is privately owned. About one-third of 
the Area is in McKinley County, and the rest is in Valen- 
cia County. Gallup, the county seat of McKinley County, 
is approximately 10 miles north of the northwestern corner 
of the Area. 

Interstate Route 40 (U.S. 66) is a few miles outside the 
Area to the east and north (fig. 2). State Highways 53 


Figure 2.—Regional setting of the Zuni Mountain Area. 


and 56 cross the southeastern part of the Area. State 
Highway 400 is a paved road that serves the northwestern 
part. of the Area but terminates at McGaffey. Forest 
Road 350 is the main thoroughfare. It runs from 
McGaffey southeastward through the central part of the 
Area and terminates at State Highway 56 near the south- 
eastern corner of the Area. Many minor roads and trails 
give access to the northern and southern flanks of the 
mountains. 


Topography and Drainage 


The Zuni Mountains are in the southeastern part of the 
Colorado Plateau physiographic province. They are 
crossed by the Continental Divide in a general northwest- 
southeast direction. The altitude ranges from about 6,500 
to more than 9,200 feet but is most commonly between 
7,500 and 8,000 feet. Prominent features of the Jand- 
scape are Mt. Sedgwick in the east, Oso Ridge in the south, 
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Lookout Mountain in the central part of the Area, and 
the Nutria Monocline (Hogback) along the western 
boundary. 

The topographic features of the Area can be best de- 
scribed as four groups. 

1—A large area underlain by granite is located in the 
eastern part. The terrain is rou h, very steep, rocky, and 
mountainous. Outcrops of weatherworn granite are com- 
mon, and the very steep slopes are cut by numerous little 
drainageways created by erosion. 

2.—A series of relatively broad interior valleys extends 
from McGaffey, in the northeastern part of the Area, to 
the southeastern corner. These valleys are divided by 
escarpments, rims, and low hills. Deep and extensive ac- 
tive gullies are common. 

3.—Abrupt, steep rims and escarpments, rising several 
hundred feet above adjacent valley floors, stud the north- 
ern and southern parts of the survey Area. The northern 
rim is broken by a series of deep canyons that have nearly 
vertical walls. Oso Ridge, the southern rim, is a very 
high escarpment that extends nearly unbroken for many 
mies. 

4.—Moderately steep, rocky, ridged topography extends 
from McGaffey westward to the boundary of the survey 
Area. The conspicuous Nutria Hogback is in this part, 
and there are many narrow, V-shaped draws and canyons. 

Because the Area is crossed by the Continental Divide, 
natural drainage is divided between two major river 
basins. West of the Divide, the drainage is tributary to 
the Colorado River; drainage east of the Divide is tribu- 
tary to the Rio Grande. In the northwestern part of the 
Area, streams flow through a series of large canyons, 
notably Sixmile, Fourmile, Foster, and Smith Canyons. 
Drainage in the southwest is through canyons and draws 
running into Rio Nutria and Rio Pescado, These two 
rivers join west of the boundary of the Cibola National 
Forest to form the Zuni River, which is a tributary of the 
Little Colorado River. East of the Divide are Cotton- 
wood, Sawyer, and Bluewater Creeks, which drain to the 
north, and Prop Canyon and its tributaries and Zuni 
Canyon, which provide channels to the east. Bonita 
Canyon and Agua Fria Creek flow southeastward. 


Rock Formations 


The central core of the Zuni Mountains contains some 
of the oldest exposed rocks in northwestern New Mexico 
(2)2 These rocks, largely granite, are believed to have 
formed between 500 million and 2,000 million years ago, 
during the Precambrian period. About 500 million years 
ago, the Area was composed of low, gently rolling granitic 
hills. Some 270 million years Jater, during the Permian 
period, a sea advanced slowly from the south to a line just 
north of the present Zuni Mountains, where it left deposits 
of shale, sandstone, and limestone about 1,000 feet, thick. 
Later, another sea advanced and receded several times, 
leaving thick deposits of gray and black shale and thin 
layers of lighter colored sandstone. This sea retreated for 
the last time about 70 million years ago, near the end of 
the Cretaceous period. Then the uplift that formed the 
mountains began. The granite mass rose gradually, and 
as it rose the sedimentary rocks that had formed over it 


1Italic numbers in parentheses refer to Literature Cited, p. 85. 


were fractured and tilted upward. The Zuni Mountains 
are now a broad, elongated dome almost completely ringed 
with high, inward-facing cliffs of sandstone and shale. 

Figure 3 shows, in cross section, the position of some 
of the major rock formations in the Area. 

Precambrian granite gneiss, biotite schist, granite, and 
quartzite are the rocks in the central upland of the Area. 
Except in the vicinity of Mt. Sedgwick, the Precambrian 
rocks are less rngged than the surrounding sedimentary 
rocks. 

Within the upland valleys, around the Precambrian 
core, ave Pennsylvanian rocks of the Magdalena group. 
These rocks range from calcareous, reddish-brown to 
mecium-gray quartzite and feldspar conglomerate to 
gray, dense, massive limestone. The younger sedimentary 
rocks dip away in all directions from the central upland 
valleys, forming a chain of cuestas toward the lower 
valleys. 

Permian rocks overlie the Pennsylvanian rocks. They 
consist of Abo sandstone, Glorieta sandstone, San Andres 
limestone, and the Yeso member of the Chupadera forma- 
tion. The Abo formation consists of layers of red to 
reddish-brown sandstone, siltstone, and shale. The Yeso 
formation is made up of interbedded, fine-grained or 
medium-grained sandstone, siltstone, and shale. The color 
ranges from reddish yellow to red to yellowish gray. 

Glorieta sandstone is yellowish gray to light gray or 
white, medium grained, and noncalcareous. It forms the 
inner ledge and rim of high mesas around the central val- 
leys above the Yeso formation. It is resistant to weather- 
ing. Steep cliffs and long, gentle dip slopes are common. 

The San Andres formation consists of gray limestone, 
of medium-grained, grayish-yellow to light-gray sand- 
stone, and of silty and cherty, light-red limestone. It is 
massive, dense, and nonfossiliferous. It overlies Glorieta 
sandstone. Limestone makes up most of the formation. 

The Chinle formation and Wingate sandstone are Trias- 
sic rocks. The Chinle formation is composed of shale, 
coarse-grained sandstone, and lenses of conglomerate. 
Petrified wood is abundant. Wingate sandstone, which 
forms the lower part of the escarpment in the southwestern 
corner of the Area, is composed of massive, conglomeratic, 
medium-grained to coarse-grained, yellowish-gray sand- 
stone. 

Jurassic and Cretaceous rocks outcrop in the western 
part of the Area and form the Nutria Monocline and that 
portion of the eastern flank of the Gallup Sag lying 
within the boundaries of the Cibola National Forest. 
Entrada sandstone of the Jurassic system is massive, 
medium grained or coarse grained, friable, and reddish 
yellow to medium red. Dakota sandstone, Mancos shale, 
and the Mesaverde rocks are part of the Cretaceous 
system. 

Dakota sandstone is massive, resistant, yellowish-gray 
to light-brown, conglomeratic sandstone separated by gray 
shale. Mancos shale is dark gray and fossiliferous and 
contains lenses of siltstone and sandstone. It has some 
thin beds of bentonite. The Mesaverde group is composed 
of Gallup sandstone and the Crevasse Canyon member. 
The pink to yellowish-gray Gallup sandstone is massive 
and medium grained or coarse grained. The Crevasse 
Canyon member is gray to dark-gray shale that contains 
carbonaceous material, thin beds of coal, and lenses of 
gray to light-gray sand. 
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Figure 3.—Cross sections of important geologic formations. 


The Tertiary and Recent systems are represented by 
basalt flows and unconsolidated or very poorly consoli- 
dated alluvial deposits. The alluvium has not been 
mapped as a geologic unit. The basalt flows appear to be 
of two distinct periods. There are two small remnants 
on Lookout Mountain in Township 11 North, Range 14 
West. Because of their limited extent, thickness, higher 


topographic position, and isolation from other flows, these 
remnants appear to be older than those farther east. ‘The 
main flows occur in the eastern part of the Cibola National 
Forest and are associated with volcanic cones. The 

ounger flows follow present-day drainageways, and there 
has been little alteration of these drainageways since the 
lava was laid down. The basalt is black and dark gray 
todarkred. Itis dense to very vesicular. 
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Climate ° 


Most of the Zuni Mountain Area has a semiarid con- 
tinental climate, but the valleys on the eastern border of 
the Area have an arid continental climate and the higher 
parts of the national forest have a subhumid continental 
climate. Figure 4 shows the pattern of average annual 
rainfall in the Area. 


* Prepared by Grornce F. Yor EscHen, state climatologist (re- 
tired), New Mexico. 


Mc Gatfey 


16 inches 


The distribution of rainfall varies seasonally and geo- 
graphically. Table 1 shows the monthly and annual 
averages at several weather stations in and near the survey 
Area. The figures for the various stations are not exactly 
comparable, because they are based on records of different. 
lengths. Nevertheless, they show how the amount of 
rainfall differs from season to season on opposite slopes of 
the Continental Divide. 

Most of the moisture-bearing weather systems that 
reach this Area in winter (December through March) 
move in from the Pacific coast, and at this time of the 
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Figure 4—Pattern of average annual rainfall in the Zuni Mountain Area, 
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Tasie 1.—Average monthly and annual precipitation 


[Period of record differs from station to station. 


The shortest is 13 years, the longest 57 years] 


Station Jan. | Feb. | Mar. | Apr. | May | June | July | Aug. | Sept. | Oct. | Nov. | Dec. | Annual 
On western slope of Continental Divide: In. In. in. In. In. In. In, In, In. In. In. In | In. 

El Morro National Monument_-_-___. 0.89 | 0.71 |} 1.12 | 0.65 | 0.45 | 0.53 | 1.95 | 2.77 | 1.30 | 0. 80 | 0.55 | 0.99 | 12. 71 
(Elevation 7,218 ft.) 

Fort Wingate._.-..--.-.-.-------. 91} 1.24 | 104) .87]) .59] .59 | 2.15 | 2.380 | 1.385 | 1.02] .74 ) .96 13. 76 
(Elevation 7,000 ft.) 

GOWere its Meee, ek ven oe 1.06 /1.58] 1.13) .80}) .49| .46/169]1.89 ) 129] .98 |] .74] 1.10 13. 16 
(Elevation 7,300 ft.) . 

McGaffey_____.-----._------------ 1.39} 149/163) L05 | .76 | .62 | 2.501} 2.75 | 1.71 | 1.19] .98 | 1. 85 17. 87 
(Elevation 7,800 ft.) 

DUM eos yeh eat ee ae .87 | .86 | .82) .64] .46] .48/ L 60) 1.87) 116) .85] .65] . 81 11. 07 
(Elevation 6,440 ft.) 

On eastern slope of Continental Divide: 

Bluewater. ____------------------- .42] .85 | .42] .46] .50) .638) 1.75; 253) 1.19] 1.47) .46 | . 46 9. 64 
(Elevation 6,800 ft.) 

Diener=s¢ 2252.02 Sek eee cess 1,08 | 1.16 | 1.76 | 1.98 | 1.19 | 1.91 | 5.00 | 8.88 | 2.61 | 1.09 | 2.14 | 2.14 25, 04 
(Elevation 9,000 ft.) 

Grants... 20360 e oe ees sea .60 | ,21] .81] .88; .48 | .41 1.565} 2.72] .70] .86) 1.31] . 31 8 31 
(Elevation 6,520 ft.) ; 

IX~XT Ranch. ___.--..--.-------- 1614 81 | 1.10 57 . 70 .98 | 1.96 | 3,88) 1.64 | 1.02 | 1.33 | 1.33 15. 74 
(Elevation 7,220 ft.) . 

San Rafael_____----..-.__-------- .86 | .72] .84/ 119] .67 | .82 | 273 | 3.26 | 1.25; 112] .80] .80 14, 31 
(Elevation 6,509 ft.) 


year more rain falls on the western slope of the Continen- 
tal Divide than on the eastern slope. Weather Bureau 
records show that the part of the Area that is on the west- 
ern slope receives 33 percent of its total annual precipita- 
tion during this period, and the part that is on the eastern 
slope only 22 percent. 

The moist air masses that reach the Area in summer 
(July through September) originate over the Gulf of 
Mexico, and during these months the eastern slope receives 
more rainfall. According to Weather Bureau records, 
the part of the Area that is on the eastern slope receives 
50 percent of its total annual precipitation during this 
period, and the part that is on the western slope only 41 
percent, 

Summer thundershowers are more intense and more 
frequent on the eastern slope than on the western. Such 
showers ordinarily occur in the afternoon or early in the 
evening. Although brief and localized, they may result 
in flash floods anc im severe erosion of steep slopes, par- 
ticularly of slopes on which there is little vegetation. 
Many thundershowers are accompanied by hail. 

Data on snowfall are limited. On the western slope, 


the annual total ranges from about 30 inches at the lower . 


elevations to 80 inches or more in the mountains. On 
the lower parts of the eastern slope, the total is about 
18 inches. No records have been kept at the higher eleva- 
tions on the eastern slope, but the total for a year is 
probably 60 inches or more. 

Temperatures in the survey Area vary almost directly 
with elevation. Figure 5 shows the relation of annual 
mean temperature to elevation within the Area. (The 
mean temperature is computed by averaging the daily 
maximum and daily minimum temperatures.) Differ- 
ences in air drainage, caused by local topographic fea- 
tures, may modify the relation between temperature and 
elevation. The annual mean temperature at a station lo- 
cated on a valley floor is likely to be slightly lower than 


that at a station that is at the same elevation but on a 
slope, where air drainage is better. 

Wide ranges in temperature, both yearly and daily, 
are characteristic of the climate of this Area. Even at the 
higher elevations, the maximum temperature is above 60° 
F. on some. winter days. On a cold night in midwinter, 
the minimum temperature in the high mountain valleys is 
likely to be —30° or below. On many winter days the 
temperature varies by as much as 50°, and a variation of 
as much as 75° in 24 hours is not uncommon. In sum- 
mer, the daytime temperature may exceed 90° at the 
higher elevations, and at the lower elevations it occasion- 
ally rises above 100°, In any part of the Area, the mini- 
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Figure 5.—Relation of annual mean temperature to elevation. 
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mum temperature on a summer night may be below 
freezing. The daily variation is usually somewhat less in 
summer than in winter. 

At Zuni, which is on the western slope of the Con- 
tinental Divide, to the northwest of the survey Area, 
the prevailing winds are from the northeast, but the 
winds of highest velocity are commonly from the west 
or southwest. At Grants, on the eastern slope, the pre- 
vailing winds are from the west, and the winds of highest 
velocity are generally from the west-southwest. 

There is no record of a tornado having occurred in 
this Area. Some winter snowstorms are accompanied 
by moderately strong winds, but blizzards are not usual. 

Sunny weather predominates in the survey Area 
throughout the year. The sun shines at least 75 percent 
of the daylight hours. Relative humidity probably aver- 
ages near 50 percent. It is lowest late in winter and early 
in spring, when it often falls to 20 percent and sometimes 
to 5 percent. 


Vegetation 


The character of the vegetation in the Zuni Mountain 
Avea varies, depending on the nature of the soil, the 
climate, the aspect, the elevation, and other factors. 
Many kinds of trees, shrubs, grasses, and other plants are 
imeluded. The following ave the principal native and 
introduced plants in the Area. 


TREES 
NSeientifice name Common name 
Abies concolor__-..-.---------. White fir. 
Juniperus communis_ -- Common juniper. 
J. deppeana__.--.------------ Alligator juniper. 


J, monosperma__._.-----~----- 
J. asteosperma. 
J. scopulorum— 
Pinus edutis_ 
P. flewvitis_.__ 
P. ponderosa. 
Populus spp —- 
P. tremaloides_____ 
Pseudotsuga menziesti -- Douglas-fir, 
Quercus emoryi__.. -- Emory oak. 
Q. gambelii____--_-_----------- Gambel oak, 


SHRUBS 


One-seeded juniper, 

_- Utah juniper. 

-- Rocky Mountain juniper, 
eeerers Pinyon pine. 

Limber pine. 

~- Ponderosa pine. 

-. Cottonwood. 

--. Quaking aspen. 


Scientific name 
Amelanchier spp --.------.___- 
Artemisia frigida_ 
A. tridentata ___-_.- 
Atriplea canescens. 
Berberis repens_-____-- Creeping mahonia. 

Cercocarpus montants— True mountain-mahogany,. 
Cowania mexicana.___ ~ Cliffrose. 

Chrysothamnus spp_ _. Rabbitbrush. 

Burotia lanata.---._- -- Winterfat. 

Gutierrezia sarothrae__..-..-.. | Broom snakeweed, 

Purshia tridentata_____----___ Bitterbrush ; antelope-brush. 
Qucreus turdinella. -. Shrub live oak. 

Rhus trilobata_. Skunkbush; squawbush; sumac. 
Rosa spp--.--.---- ~ Wild rose. 


Common name 
Serviceberry, 
-- Fringed sagebrush. 
. Big sagebrush. 
Fourwing saltbush ; chamiso. 


Symphoricarpos spp----------- Snowberry. 

Tetradymia spp----~----------~- Eforsebrush. 

VROC@ 81s Se coeode wees Yucca; Spanish bayonet; Soap- 
weed. 


FORBS AND GRASSLIKE PLANTS 


Scientifie name Common name 


Achillea lanaulosa_o.-.--___. Western yarrow, 
Allinm spp -- Wild onion. 
Antennaria spp Pussy toes. 


FORBS AND GRASSLIKE PLANTS—Continued 


Scientific name Common nane 


Artemisia biennis__...-.__----. Herbaceous sagebrush. 
Aster Sppu- S2ssteu use sccess Aster. 

Astragalus spp_ --- Locoweed. 

Brassica spp_--.--.-.------.-- Mustard. 

Carex spp_--- . Sedge. 

Cirsium spp----~ . Thistle. 


Convolvulus spp... Field bindweed. 
Hquisetum spp--— ~ Horsetail; scouringbrush. 
Erigeron spp._-- - Wild daisy ; fleabane, 
Briogonum spp-- - Wild buckwheat. 
Helianthus annwus__ - Common sunflower. 
Hymenoxys richardsoni. . Pingue. 

Tris missouriensis______ Tris; flag. 

Metilotus alba__..-- . White sweetclover. 

M, officinalis..--.--_- Yellow sweetclover, 
Penstemon spp_-~-----------_- Beardtongue. 

Phlog spp . Phlox. 

Plantago spp_--------- . Plantain; Indianwheat. 
Salsola kati (pestifer) — . Russian-thistle; tumbleweed. 


Senecio spp-----.------------- Groundsel. 
Tararacum spp--_-------~----. Dandelion. 
Verbascum thapsus— -- Mullein. 
Xanthiwn spp---.------------- Gocklebur. 
GRASSES 


Seientifie name Common name 
Agropyron spp_—~----.--~-----. Wheatgrass, 
Andropogon haltii.._- Sand bluestem; turkeyfoot. 
. Little bluestem. 
Fendler three-awn, 
A, longiseta___.---------+.----: Red three-awn. 
Bouteloue curtipendula. Sideoats grama. 
B. eriopoda____. Black grama. 


B, gracitis.__-- Blue grama. 
Blepharoneuron tricholepis____- Pine dropseed. 
Bromus wmomalus__-.--_------- Nodding brome. 


Cheatgrass brome; downy chess. 
Big sandreed. 
. Timber oatgrass. 


Danthonia intermedia 


Deschampsia caespitosa_______- Tufted ‘hairgrass. 

Hlymius glaucus__..----- -. Blue wildrye. 

Festuca erizonica_— -. Arizona fescue. 

Hordeum jubatium— . Foxtail barley. 

Koeleria cristata. .------+~---- Prairie junegrass ; mountain june- 
grass. 

Lycurus phieoides_____-------- Wolftail; Texas timothy. 


Muhlenbergia arigonica Arizona muhly. 

AM. montana___------.----~---- Monntain muhly. 

M. torreyi__i- -. Ring muhly. 

Pow spp------ . Bluegrass. 

P. fendleriana__ Mutton bluegrass; muttongrass. 
Sitanion hystriv. . Bottlebrush*’squirreltail, 
Sporobolus airoides Alkali sacaton. 

S. eryptandrus_——- ~ Sand dropseed. 

Stipa comata _.------- . Needle-and-thread, 


8S. robusta_.----------- . Sleepygrass. 
8S. seribnerit-_.--------------- Scribner needlegrass. 


Originally, the vegetation of the Area consisted mainly 
of a thick forest of ponderosa pine, which was surrounded 
by a belt of pinyon pine and juniper woodland and open 
grassland, Clearing, logging, grazing, and burning have 
changed the original vegetation, but ponderosa pine forest 
still covers about 75 percent of the acreage. Jour types 
of vegetative cover are recognized: Ponderosa pine, pin- 
yon-juniper, grass, and mixed conifer. 

Ponderosa pine.—The ponderosa pine forest is in the 
highest parts of the Area. The overstory is 90 percent 
ponderosa pine. The remaining 10 percent consists of 
Douglas-fir, white fir, and limber pine, all of which occur 
on north-facing slopes and in favorable spots in the deeper 
canyons. Except in a few small isolated spots, the pine 


is second growth (fig. 6). 
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Figure 6.—Young second-growth ponderosa pine on Zuni-Mirabal 
stony loams. 


Pine forests in the southwestern part of the United 
States generally include large open areas of grass, called 
parks. <A lack of a significant acreage of parkland is 
a striking feature of the pine forest in the Zuni Mountain 
Area. ‘There are large areas of grass, but most are clear- 
ings, not natural openings. 

The understory in the pine forest is composed of 
grasses, forbs, and shrubs. The principal grasses are 
Arizona fescue, mountain muhly, junegrass, blue grama, 
and squirreltail, Arizona fescue, mountain muhly, june- 
grass, and muttongrass are the most desirable grasses, 
ecologically, in this type of forest. Lupines, asters, 
daisies, yarrow, and iris are the common forbs. Oak 
brush, cliffrose, Apache-plume, mountain-mahogany, and 
rabbitbrush are the principal shrubs and browse plants. 
Oak brush is the most plentiful of these. It grows up 
along with the young pine in areas that have been heavily 
cutover. 

Pinyon-juniper.—Pinyon-juniper woodland (fig. 7) 
occurs along the lower border of the Area, but in places 
it. extends up into the ponderosa pine zone. At its upper 
edge, it includes scattered pines and a little oak brush. 
Juniper predominates in_ the overstory. In places the 
stand of pinyon pine and juniper trees is so thick that 
little else grows. Many south-facing slopes are severely 
ore North-facing slopes are covered with a thin layer 
of litter. 


Figure 7.—Stand of pinyon pine and juniper on Thurloni soils. 
Prewitt soils in foreground. 
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Blue grama, ring muhly, sand dropseed, and three-awn 
are the main grasses. A desirable forage cover would 
consist of sideoats grama, wolftail, little bluestem, and 
blue grama. Snakeweed, rabbitbrush, cliffrose, and four- 
wing saltbush ave the principal shrubs. Cliifrose and 
saltbush are the most desirable of these. 

Grass.—The grassland is chiefly along the southwestern 
and southern border of the Avea. Stipa, sand dropseed, 
sacaton, and blue grama are the principal grasses. Tforse- 
brush, rabbitbrush, snakeweed, Russian-thistle, and an- 
nual weeds are common. <A desirable cover would consist 
of sideoats grama, plains lovegrass, black grama, and tall 
species of three-awn. 

Mixed conifer.—This type of forest is of limited extent. 
It occurs chiefly at the higher elevations near Mt. Sedg- 
wick and Ojo Redondo. Douglas-fir, white fir, and limber 
pine are dominant. on the north-facing slopes, in the nar- 
row valleys, and on canyon floors. In many places on 
the canyon flcors, aspen is mixed with the conifers. Small 
mountain meadows are scattered in the forest. Mountain 
muhly and Arizona fescue are the principal grasses, Ken- 
tucky bluegrass and much Rocky Mountain iris grow 
in the small meadows. 


Wildlife 


The combination of pine forest, pinyon-juniper wood- 
land, and grassland in the Zuni Mountain Area provides 
favorable environments for a variety of wildlife. The 
principal game animals in the area are mule deer (Odo- 
cotleus hemionus), elk (Cervus canadensis nelsoni), bear 
(Guarctos americanus), squirrel (Sciurus spp), and cot- 
tontail rabbit (Sylvilagus spp). Game birds are wild 
turkey (Meleagris gallopavo) and mourning dove (Zenai- 
dura mucrowra). Rainbow trout (Salmo gairdneri) in- 
habit the streams. ; 

Mule deer (fig. 8) are the most common big game 
animals and constitute the most important wildlife re- 
source. Wild turkeys are increasing in numbers and pro- 
vide some hunting. Bear are hunted, but only a few are 
taken each season. Elk, a reintroduced species, are so 
few in number that hunting is not permitted. Gophers 
and other redents and porcupines have established habitats 
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Figure 8—Rocky Mountain mule deer. 
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Figure 9.—McGaffey Lake is a prime fishing spot in a scenic area 
of natural beauty. 


throughout the Area. Predators include mountain lions, 
bobeats, and coyotes. 

Bluewater Creek is the only stream in the Area that has 
any potential for development as a stream. fishery. Fish- 
ing is generally limited to an artificial lake (fig. 9) near 
McGaftey. The New Mexico Game and Fish Depart- 
ment manages this lake for trout fishing, under a “special 
use” permit from the Forest Service. Bluewater Lake, 
outside the boundary of the survey Area, is the principal 
trout-fishing spot in this part of New Mexico. Most of 
the runoff feeding the lake comes from the watershed 
within the national forest. 


People and Their Use of the Land 


Before the 17th century the region around the Zuni 
Moutains was inhabited by Pueblo Indians. Villages of 
the Zuni Indians still exist just southwest of the moun- 
tains. After Coronado’s exploration and conquest, the 
bottom lands just outside the Area were settled by Span- 
jards in the early 1600’s. Just south of the boundary of 
the national forest is El Morro National Monument, with 
its “Inscription Rock,” a sheer sandstone cliff on which 
the early explorers and settlers carved inscriptions. The 
oldest is that of Don Juan de Onate, New Mexico’s first 
Spanish governor. It is dated April 1605. 

Settlers entered the Area soon after subjugation of the 
Navajos by Kit Carson in the 1800’s. Fort Wingate was 
established in the 1870's. 

Exploitation of the forest resources began on a small 
scale with the clearing of the land. The coming of the 
railroad created a ready market for timber products, and 
the scale of logging operations increased. rapidly. 

Between 1890 and 1940 three large companies harvested 
timber. Many railroad ties and mine props were cut. 
One of the companies operated a large mill at McGaffey. 
The other two shipped uncut logs to a sawmill in Albu- 
querque. The virgin forests were heavily logged, and 
little, if any, care was taken during this period to retain 
a residual stand for reforestation. 


Forest Service administration. 


The lands within the survey Area have been used to 
graze domestic livestock for at least 800 years. In the 
50 years between 1890 and 1940, landowners brought in 
large herds of livestock, and the grasslands were severely 
overgrazed. 

A. farm community existed for a number of years near 
McGaffey, but only four or five families still live on farms. 
With the exception of one township and several scattered 
parcels, practically all of the odd-numbered sections of 
land were granted to a railroad company and later ac- 
quired by limber companies. Some of the even-numbered 
sections were designated by the State as institutional lands. 
In 1909, an area comprising a little more than two town- 
ships was withdrawn from the public domain and placed 
under the administration of the Forest Service. In 1924, 
the boundaries of the national forest were set and have 
remained virtually unchanged since that time. Owner- 
ship of the land did not change, however, and for a 
long time the Federal Government owned only between 5 
and 10 percent of the total acreage. By 1944, as a result 
of acquisition and exchange, most of the acreage was under 
At the present time 67 
percent of the survey Area is owned by the Federal 
Government. : 

Lumbering operations are now limited and are carried 
on chiefly by small mills. The grasslands are now in a 
condition to provide spring and summer grazing for siz- 
able numbers of cattle and sheep. The Area is also an 
important source of water for the irrigation developments 
in the surrounding country. Most of the water stored 
in Bluewater, Ramah, and Nutria Lakes comes from water- 
sheds within the boundaries of the Cibola National Forest. 

The Forest, Service maintains three camp and picnic 
grounds, with tables, fireplaces, and sanitary facilities. The 
main sites are the McGaffey and Quaking Aspen areas, 
which are in the western part of the mountains, A. smaller 
site is in Ojo Redondo, near Mt. Sedgwick. Increasing 
numbers of people come to the Area for camping, picnick- 
ing, hunting, fishing, and hiking. 


Part II: The Soils 


The soils of the Zuni Mountain Area vary in color, 
texture, fertility, reaction, and stone content. The parent 
rock from which the soils developed includes sandstone, 
limestone, granite, gneiss, schist, shale, and basalt and 
other voleanic rock. 

Soil colors range from gray through brown to red. 
Grayish browns, browns, and reddish browns predominate 
in the surface soil, and reddish browns and dark browns 
predominate in the subsoil. The texttire and consistence 
of the soils range from soft loamy sand to heavy firm clay. 


- Generally, the surface layer is sandy loam or loam, but in 


some soils the surface layer is clay loam or silt loam. The 
subsurface layers range from loamy sand to clay. 

Some of the soils are fertile and productive; others are 
not. The reaction ranges from medium acid to moderately 
alkaline. Some of the soils are calcareous to the surface; 
others are noncalcareous throughout. In some soils a 
definite zone of lime accumulation is present. 
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Many of the soils are stony and shallow; some are so 
stony and rocky that travel on foot or horseback is diffi- 
cult. Rock outcrops and exposures of bedrock are 
common, but several of the soils contain only a few stones. 

The soils differ in degree of development. Some have 
distinct horizons discernible by color, structure, and evi- 
dence of leaching and translocation of clay. Others have 
only weakly expressed horizons. 


TABLE 2.—Approximate acreage 


granular structure. They have a brown or reddish-brown 
subsoil that is granular and has a high content of lime- 
stone gravel. The substratum is light reddish brown, 
slightly hard, and very gravelly. It has weak, granular 
structure. 

Soils of the Andrews series border the granite uplifts 
of the central and eastern parts of the mountains. ‘They 
are associated with Wilcoxson and Zuni soils. 


and proportionate extent of the soils 


Soil Acres | Percent Soil Acres | Percent 

Andrews gravelly loam, 5 to 20 percent slopes-_| 1, 330 0. 3 || Osoridge rocky complex, 5 to 20 percent slopes_| 44, 090 10. 6 
Badlands. sok ke. sete oe es tn eat 8, 970 2,2 || Osoridge rocky complex, 20 to 40 percent 
Bandera gravelly loam, 5 to 15 percent slopes__| 5, 440 13 SlOpesi 23.32 Wed oe eg ee oe yes et sad 7, 930 Lg 
Bandera gravelly loam, 15 to 35 percent slopes_ 960 2 || Polich loam.___-----------.--.2------ ee 5, 160 1,2 
Bond sandy loam, 5 to 15 percent slopes. -.-.~_ 38, 120 .8 |) Prewitt clay loam__.____--- 22 e 7, 080 1.7 
Cabezon rocky complex, 2 to 10 percent slopes_.} 6, 440 1.5 || Rock land_---_-.----_.. 222222 eee 42, 730 10. 3 
Clayey alluvial land__._/----...--.--.2--_-- 580 . 1 || Rock outcrop, gently sloping...._-....._---_- 920 2 
Concho clay loam, 1 to 3 percent slopes...--_- 2, 790 . 7 || Rock outerop, cliffs.-._-..-2 eee 5, 600 13 
Concho clay loam, 3 to 10 percent slopes_-____- 2, 630 . 6 || Sanchez stony complex, 10 to 20 percent slopes _} 16, 700 4,0 
Fortwingate loam, 2 to 8 percent slopes... .._ 14, 420 3.5 || Savoia fine sandy loam, 2 to 5 percent slopes...| 9, 770 2.4 
Friana silt loam__-..--_-..----------.------ 800 . 2 || Savoia fine sandy loam, 5 to 20 percent slopes..| 2, 740 7 
Gem stony loam, 2 to 7 percent slopes_.___.__ 2, 910 .7 || Showlow clay loam, 5 to 15 percent slopes.---_ 1, 790 4 
Jekley silt loam, 3 to 7 percent slopes__.----_- 26, 220 6. 3 || Showlow loam, 0 to 5 percent slopes_._..__.-- 580 sd 
Jekley stony loam, 10 to 30 percent slopes.._-. 20, 610 5. 0 || Supervisor stony loam, 20 to 45 percent slopes._| 6, 520 16 
Jekley rocky complex, 30 to 40 percent slopes__| 5, 320 1. 3 || Tabiona fine sandy loam, 10 to 15 percent slopes. 250 wl 
Kettner loam, 3 to 10 percent slopes_.__-.-__- I, 580 -4 || Tampico loam.._.---2.-.-----------------e 6, 300 16 
Kettner stony loam, 10 to 20 percent slopes__| 1, 580 .4 || Tampico loam, dark variant...........-..--- 170 iG) 
Kiln rocky complex, 3 to 20 percent slopes_____ 35, 400 8.5 || Thurloni clay, 5 to 20 pereent slopes__..__.._- 7, 770 19 
Kiln rocky complex, 20 to 40 percent slopes._._| 8, 040 .7 {| Thurloni clay, black variant, 3 to 10 percent 
Laporte stony loam, 3 to 10 percent slopes____| 9, 520 2.3 slopes: - -2c52- os Paul secsdcaceegewuseesce' 290 v1 
Laporte stony loam, 20 to 40 percent slopes_...| 1, 250 .3 || Trail loamy fine sand___..-.002.2-22 ee 3, 360 .8 
Larry silty clay loam___.-----_-------_--._- 340 _i || Trail loamy fine sand, hummocky..__._--_-- -| 1,030 2 
Lava flows....---------------- Rekstirh cereal cate Seat 3, 370 .8 || Turkeysprings clay loam, 2 to 10 percent slopes_..| 3, 580 .9 
bhava tock land: 2c<0 2. scone ee tL 1, 870 .8 | Valentine loamy fine sand, 5 to 15 percent 
McGaffey loam_---__._-------------------- 12, 780 3.1 SlOPeS2 voto 2 ee Sekt an ote Ay ee tata 960 2 
Mirabal stony loam, 5 to 15 percent slopes____| 4, 980 J. 2 || Wilcoxson loam, 3 to 5 percent slopes___..___- 2, 070 5 
Mirabal stony loam, 15 to 45 percent slopes___| 10, 510 2.5 || Wilcoxson clay loam, 3 to 15 percent slopes_...| 2, 540 6 
Mirabal stony loam, low rainfall, 5 to 20 Zuni sandy loam, 2 to 10 percent slopes______. 13, 590 3.3 

percent slopes._-_-.-.------.------------- 6, 770 1.6 |] Zuni-Mirabal stony loams, 10 to 30 percent 
Montoya clay._.--.------------------------ 830 er) SlOPES ec toe esse eee Bene Cho eee aoe 23, 560 5. 7 
Nathrop loam, 0 to 5 percent slopes..__---___ 610 1 a 
Ordnanse- loam... 2. sce sete cccpedessened 2, 080 5 VotelcvecsscteneiataehSabsl Soeere ck 415, 630 100. 0 


1 Less than 0.05 percent. 


Descriptions of the Soils 


Tn this section each series and mapping unit is described 
in detail. The present use of each soil and its suitability 
for different uses are briefly discussed. Table 2 shows 
the approximate acreage and proportionate extent of the 
soils. Figures 10, 11, 12, and 13 show the position of the 
soils on the landscape. 


Andrews series 


Shallow, dark-colored, highly calcareous, well-drained 
soils of the uplands make up the Andrews series. These 
soils formed im material weathered from limestone of the 
Madera formation. They are at elevations of 8,000 feet, 
where the annual precipitation is 18 to 20 inches. Frag- 
ments of limestone are common on the surface, and there 
are some outcrops. The vegetation consists of native 
grasses, such as Arizona fescue and blue grama, a little 
ponderosa pine, pinyon pine, and juniper, and some bitter- 
brush, Oregon grape, and mullein. 

Andrews soils have a dark reddish-brown surface layer 
that is soft when dry and friable when moist and has 


Andrews gravelly loam, 5 to 20 percent slopes (Ag). — 
This soil is on the side slopes and tops of round-topped 
hills. Angular, gravel-sized fragments of limestone cover 
50 to 70 percent of the surface. Included in the areas 
mapped are scattered breaks that have a slope of more 
than 20 percent. 

The surface layer is brown to dark reddish-brown, cal- 
careous gravelly loam about 7 inches thick, Beneath 
this is dark-colored, calcareous, friable clay loam that 
contains large amounts of limestone gravel, cobblestones, 


_and stones. ‘The depth to bedrock generally does not 


exceed 14 to 18 inches. In places there are outcrops of 
limestone. 
’ Infiltration and permeability are moderate. The capac- 
ity to store water underground is low, and there is little 
chance of sustained yield. Runoff is medium after heavy 
rainfall or rapid snowmelt, and the erosion hazard is 
moderate. Fertility is medium. 

This soil is used for grazing in summer and early in 
fall. It is moderately well suited to herbage and has a 
good cover of blue grama. It is poorly suited to timber, 
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Figure 10.—Typical section of soils in the northwestern part of the Zuni Mountains. 
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Figure 11—Typical section of soils in the northern part of the Zuni Mountains, near McGaffey. 
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Figure 12.—Typical section of soils in the central part of the Zuni Mountains, west of Lookout Mountain. 
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Figure 13.—Typical section of soils in the southern part of the Zuni Mountains, between Zuni Canyon and the Ice Cave area. 
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and the ponderosa pine trees are scrubby and of low 
quality. It provides a desirable habitat for deer because 
of the presence of bitterbrush, a browse plant. The 
best uses for this soil are the production of herbage and 
of food and cover for wildlife. (Management group 7) 


Badland 


Badland (8a) makes up about 2 percent of the Area, It 
is rough and steep, the slopes ranging from 20 percent 
to more than 50 percent. There are many outcrops of 
Chinle and Mesaverde shale and sandstone. Some areas 
of Badland consist wholly of exposed and weathered 


Chinle shale. The colors of the exposed rock are brilliant,. 


ranging from red to blue to tan to purple to black. These 
areas have scenic appeal. 

Intermixed with the rock outcrops are shallow pockets 
and remnants of unstable silty clay and clay, some highly 
calcareous and some weakly calcareous. The vegetation 
consists predominantly of pimyon and juniper, but in 
places there are stunted and poorly formed ponderosa pine 
trees. Between the trees there is a sparse ground cover 
of blue grama and annual weeds, but much of the sur- 
face is bare. Vegetation is scanty or entirely lacking 
on the eroded areas of Chinle shale. 

Runoff is rapid, and in many places erosion is severe. 
If erosion continues, the pockets and remnants of soil wil] 
disappear, and restablishment of natural vegetation will 
be most difficult. Management should be planned to mini- 
mize disturbance of the vegetative cover. It would be 
desirable to exclude grazing animals and to leave this 
land type completely unused for a number of years. 
(Management group 6) 


Bandera series 


Dark-colored, well-drained, moderately sloping or 
rolling and steep soils of the uplands make up the Bandera 
series. These soils formed from fine, dark-colored cinders 
that were ejected from cinder cones and volcanic vents. 
They are at elevations of 7,800 to 8,000 feet, where the 
annual precipitation is 16-to 18 inches. The vegetation 
consists of ponderosa pine, an understory of Gambel oak 
and juniper, and a ground cover of mountain muhly, blue 
grama, squirreltail, and mullein. 

Bandera soils have a dark-colored surface layer that, is 
soft when dry and friable when moist and has weak, granu- 
lar structure. They have a yellowish-brown subsoil that 
is soft ot friable and has granular structure. The sub- 
stratum is made up of dark-gray or black, irregularly 
shaped cinders: about a quarter of an inch in diameter. 

Soils of the Bandera series occur in the southeastern 
part of this survey Area. They are associated with Gem 
and Friana soils. 

Bandera gravelly loam, 5 to 15 percent slopes (Bd) — 
This soil is on rolling uplands and toe slopes adjacent to 
the cinder cones near the Ice Caves. 

The surface layer is brown to grayish-brown, noncal- 
careous gravelly loam about 9 inches thick. Beneath this 
is a yellowish-brown, noncalcareous gravelly loam, about 
7 inches thick, which abruptly overlies dark-gray or black, 
hard, porous cinders (fig. 14). Nearly all of the cinders 
are lime coated on the underside. The gravel in the soil 
consists of cinders and pieces of cinders. In most places 
the surface is covered with a quarter-inch layer of pine- 


needle litter in various stages of decay. 
cinders ordinarily is 16 to 18 inches. 
Infiltration and permeability are rapid. The capacity 
to store water is limited because most of the water that 
infiltrates is lost in the cinders. Runoff is slow, and the 
erosion hazard is low. The organic-matter content is low. 
This soil is poorly suited to timber and is used primarily 
for summer and early fall grazing (fig. 15). Gambel oak 
provides some forage for deer. (Management group 7) 
Bandera gravelly loam, 15 to 35 percent slopes (Bg).— 
This soil is shallower than Bandera gravelly loam, 5 to 
15 percent slopes. If occurs on the side slopes of cinder 
cones. Near the top of the cones, the soil is very shallow 


The depth to 


Figure 14.—Profile of Bandera gravelly loam, 5 to 15 percent slopes. 
A layer of unweathered cinders lies at a depth of about 2 feet, 
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Figure 15.—An area of Bandera gravelly loam, 5 to 15 percent 
slopes. This soil is used mainly for grazing. 


and clinkers and cinders are exposed. The erosion 
hazard is high on account of the slope. 

This soil is poorly suited to timber, and its usefulness 
for grazing is limited because of the slope. The erosion 


hazard is a serious limitation. (Management group 8) 


Bond series 


Shallow, well-drained, noncaleareous soils on gently 
undulating ridgetops and long dip slopes make up the 
Bond series. These soils formed in material weathered 
from the red, coarse-textured Gallup sandstone of the 
Mesaverde formation. They are at elevations of 7,000 
to 7,500 feet, where the annual precipitation is 15 to 17 
inches. The vegetation consists of a mixed cover of pon- 
derosa pine, pinyon pine, juniper, Gambel oak, and such 
shrubby plants as mountain-mahogany, bitterbrush, 
rabbitbrush, and Oregon grape. The grass cover is blue 
grama. In places about 20 to 30 percent of the surface is 
barren. 

Bond soils have a reddish-brown, single-grain surface 
layer that is soft when dry and friable when moist. They 
have a yellowish-red or reddish-yellow, hard, blocky sub- 
soil that rests on hard, slightly weathered sandstone. 

Soils of the Bond series occur mainly on the western 
flank of the mountains west of the Nutria Hogback. 
They are associated with Concho and Savoia soils and 
with Rock Jand and Badland. 

Bond sandy loam, 5 to 15 percent slopes (Bo)—As 
mapped, this soil includes sandstone outcrops that make 
up 5 to 10 percent of the area and small, thin stringers of 
very sandy alluvium that make up about 5 percent. In 
some localities there are short breaks that have a slope of 
as much as 20 percent. 

The surface layer is reddish-brown, noncalcareous sandy 
loam about 6 to 8 inches thick. . Beneath this is yellowish- 
red clay, 8 inches thick, which overlies pebbly, non- 
calcareous, sandy and clayey material. This layer is 
underlain by massive sandstone bedrock, The depth to 
bedrock is commonly 18 to 20 inches, but it ranges from 12 
to 20 inches. Fragments of sandstone make up 5 to 30 
percent of the profile. The stonier areas are near the out- 
crops of sandstone. ; 

Infiltration is rapid, but permeability is moderately slow 
because the subsoil is clayey. The surface layer becomes 
saturated during prolonged, heavy rainfall. The capac- 


ity to store water is low, and there is little chance of sus- 
tained yield. Runoff is medium, and the erosion hazard 
is high, Loss of soil is evident; even under the trees. 
Without the surface stones and rock outcrops, more soil 
would be lost. 

This soil produces low-grade timber. It is poorly suited 
to ponderosa pine because of inadequate rainfall, shallow- 
ness, and the predominantly western exposure. It is used 
for summer grazing but is only moderately well suited to 
herbage. Desirable browse makes. this soil 2 good winter 
habitat for deer. (Management group 7) 


Cabezon series 


' Shallow, dark-colored, undulating soils of the uplands 
make up the Cabezon series. These soils formed in mate- 
rial weathered from basalt. They are at elevations of 
7,500 to 8,000 feet, where the annual precipitation is 15 
to 18 inches. Surface stones and outcrops of basalt are 
common. The vegetation consists of blue grama, forbs, 
and some ponderosa pine, pinyon pine, and juniper. In 
many places these souls are barren because of the basalt 
outcrops and the many stones on the surface. 

Cabezon soils have a dark grayish-brown surface layer 
that is slightly hard when dry but friable when moist 
and has platy or granular structure. They have a stony, 
brown or reddish-brown subsoil that is hard or firm and 
has blocky structure. 

Soils of the Cabezon series occur in the southeastern 
part of the Area. They are associated with Bandera and 
Gem soils. 

Cabezon rocky complex, 2 to 10 percent slopes (Ca).— 
This complex consists of shallow stony loam and clay loam 
and outcrops of basalt. It is on uplands in the ponderosa 
pine forest. It has gentle or taduletng slopes. Stones 
and rock outcrops make up 30 to 60 percent of the acreage. 
Small areas of Gorn stony loam, 2 to 7 percent slopes, are 
mapped with this complex. Minor areas of alluvial soil 
material in narrow strips or in small depressions are also 
included. 

Cabezon stony loam is the principal soil in this complex. 
Its surface layer is dark grayish-brown, friable stony 
loam. It is about 4 inches thick and has platy to granular 
structure. In places this layer is stony clay loam, but 
stony loam is predominant. Beneath this is brown or 
reddish-brown, firm stony clay loam or stony clay, 9 to 11 
inches thick, that has blocky structure. This layer overlies 
basalt bedrock. In places where the underlying basalt is 
ue clayey material from the subsoil has filled the 
cracks. 

Infiltration is moderate, and permeability is moderately 
slow to slow. The stones and outcrops restrict the capac- 
ity of the soil to store water. Runoff is slow, and the 
evosion hazard is low. Roots are plentiful in the upper 
part of the profile and follow along structure breaks into 
the lower part of the profile. 

This soil is poorly suited to ponderosa pine but ts moder- 
ately well suited to range herbage. The rock outcrops 
and the coarse fragments interfere with the use of machin- 
ery for reseeding. (Management group 7) 


Clayey alluvial land 


Clayey alluvial land (0 to 2 percent slopes) (Cb) is com- 
posed of stratified alluvium. It occupies basins and low 
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terraces at the northern end of Ramah Reservoir. The 


area was formerly a lacustrine plain. 

This land type is moderately deep or deep and is cal- 
careous to the surface. The color of the surface layer 
is grayish brown, brown, or reddish brown. The subsoil 
is brown or reddish brown. In most places the texture is 
clayey, but sandy sediments are prominent in some places. 
In ‘the basins the water table is commonly at a depth of 
40 inches, and on. the terraces it is at a depth of 50 inches. 
The depth to water is related to the distance from the 
lake. In all places these deposits are moderately alkaline; 
in many places they show evidence of salt accumulation. 

This land type is used mostly for oats and grass. In 
years when precipitation is adequate, it is very productive. 
Tt is not suited to ponderosa pine or other trees. Most of 
the acreage is privately owned. (Management group 3) 


Concho series 


Deep, dark-colored, well-drained, permeable soils on 
valley floors and alluvial fans make up the Concho series. 
These soils formed from mixed alluvium washed from 
the Mesaverde formation. They are at elevations of 6,500 
to 7,000 feet, where the annual precipitation is 12 to 15 
inches. The vegetation consists of a few ponderosa pines, 
many annual weeds, sunflowers, Russian-thistle, sleepy- 
grass, blue grama, and introduced wheatgrass. Many 
areas are nearly barren. 

Concho soils have a brown or dark-brown. surface layer 
that is soft when dry and friable when moist and has platy 


to granular structure. They have a brown subsoil that . 


is slightly hard or hard when dry and friable or firm 
when moist. The subsoil has blocky structure. Typical- 
ly, it is calcareous or strongly calcareous. ‘The substratum 
is brown. It is hard when dry and firm when moist. It 
has weak structure or is massive. 

Seams of visible lime in the lower horizons are character- 
istic of these soils. The content of soluble salts varies; 
gome areas contain an injurious amount of salts, but other 
areas do not. In many places these soils receive deposits 
of reddish outwash. Buried soils are common, and more 
than one may occur within a distance of 20 feet. Deep 
gullies with vertical walls are common. 

Soils of the Concho series occur in the western part of 
the Area. They are associated with Savoia and Bond soils 
and with Badland. 

Concho clay loam, 1 to 3 percent slopes (Cc}.—This soil 
occupies broad flood plains and flats in the area between 
the Nutria Hogback and the western boundary of the 
Cibola National Forest. It has no rock outcrops, no 
surface stones, and no stones within the profile. The 
slopes are gentle and smooth. Nearly level areas are com- 
mon. Small areas of Concho clay loam, 3 to 10 percent 
slopes, ave included in the areas mapped, as well as small 
areas that have a surface layer of loam. These inclusions 

_are generally along the boundaries of the areas. 

A layer of sandy overwash, 1 to 2 inches thick, covers 
the surface layer, which consists of dark-brown clay loam 
and is 4 to 8 inches thick. Beneath the surface layer is 
a dark-brown, noncalcareous, clayey layer about 7 to 11 
inches thick, which overlies a calcareous layer 15 to 17 
inches thick. This, in ‘turn, overlies calcareous, sandy 
material, which is underlain by a buried soil. The buried 
soil is dark colored and moderately fine textured and has 
distinct and well-developed horizons. ‘The soils are strati- 


fied, and the depth to the buried soil is variable. The 
texture of the surface layer of the buried soil ranges from 
sandy loam to loam, and the texture of its subsoil ranges 
from clay loam toclay. ~ 

Infiltration and permeability are moderate. The ca- 
pacity to store water is high, but much of the subsurface 
moisture drains into deep gullies. Runoff is slow, and the 
erosion hazard is moderate. Fertility is high. Roots 
penetrate deeply. 

This soil is well suited to herbage and, under more in- 
tensive management, could be more productive. It is 
used primarily for summer range. Ponderosa pine does 
not grow well, and it is doubtful that this soil ever sup- 
ported much pine. Lack of suitable browse limits the 
usefulness of this soil as a habitat for big game. (Man- 
agement group 3) 

Concho clay loam, 3 to 10 percent slopes (Co).—The 
depth to a calcareous layer is greater in this soil than in 
Concho clay loam, 1 to 8 percent slopes, the color of both 
the surface layer and the subsoil is redder, and buried 
soils are less common. Because of the stronger slopes, 
this soil has more rapid surface runoff than Concho clay 
loam, 1 to 8 percent slopes, and consequently is more likely 
to erode. 

This soil is well suited to herbage and responds well to 
reseeding. It is used mostly for summer range. It is 
better suited to ponderosa pine than is Concho clay loam, 
1 to 8 percent slopes. (Management group 3) 


Fortwingate series 


Moderately deep to deep, well-drained, moderately 
permeable soils of the uplands make up the Fortwingate — 
series. ‘These soils formed in material weathered from 
Glorieta sandstone. They are at elevations of 7,800 to 
8,000 feet, where the annual precipitation is about 18 to 
20 inches. The vegetation consists of ponderosa pine, 
scattered patches of Gambel oak, and an understory of 
Arizona fescue, mountain mubly, squirreltail, pine drop- 
seed, and Oregon grape. 

Fortaingate soils have a brown or grayish-brown. sur- 
face layer that is soft to slightly hard when dry but friable 
when moist and has platy to granular structure. The sub- 
soil and the substratum are reddish brown, extremely 
hard, firm, and blocky. Generally, these soils have a 
l-inch organic layer composed of pine needles, oak leaves, 
and grass stems. These soils are generally noncalcare- 
ous, but the lower part of the substratum 1s weakly cal- 
careous in some places. 

Soils of the Fortwingate series occur on long, gently 
sloping and undulating dip slopes. They are associated 
with Osoridge and Kiln soils. 

Fortwingate loam, 2 to 8 percent slopes (Fo) In most 
areas of this soil (fig. 16), the slope gradient is between 
8 and 5 percent. Small areas of Osoridge rocky complex, 
5 to 20 percent slopes, and Kiln rocky complex, 3 to 20 per- 
cent slopes, are included in the areas mapped. 

The surface layer is brown or grayish-brown, friable, 
nonealcareous loam or very fine sandy loam about 12 
inches thick. Beneath this is reddish-brown, friable, non- 
calcareous, blocky sandy clay or clay, 24 to 30 inches thick, 
which overlies sandy soil material or sandstone bedrock. 
When dry, the surface layer is slightly hard in places, and 
the subsoil is extremely hard. The subsoil is well devel- 
oped, and the color change from brown or gravish brown 
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o Figure 16.—Stand of ponderosa pine on Fortwingate loam, 2 to 8 
percent slopes. 


in the surface layer to reddish brown in the subsoil is 
distinct and abrupt. In most places the surface is covered 
by a 1- to 2-inch layer of litter. The depth to bedrock 
ranges from 82 to more than 48 inches. This range in 
depth is attributed to dipping and undulation of the under- 
lying sandstone. 

Infiltration is rapid, but permeability is impeded by the 
subsoil and is moderate or moderately slow. The capacity 
for water storage and sustained yield is high. Runoff 
is moderately slow, and the erosion hazard is moderate. 
Root penetration is moderately deep or deep. Fertility 
is high. 

This soil is well suited to timber and herbage. It has 
good stands of young pine. Even though most of the 
area has been extensively logged, the stands restock 
through natural regeneration. Overgrazing has depleted 
much of the grass cover. Desirable browse, avenues of 
escape, and concealment areas make this soil an excellent 
habitat for deer. (Management group 5) 


Friana series 


Deep, dark-colored, well-drained soils make up the Fri- 
ana series. These soils formed in alluvium washed from 
basalt. They are at an elevation of 7,600 feet, where the 
annual precipitation is 15 inches. The vegetation consists 
mainly of blue grama, but there is some rabbitbrush, Rus- 
sian-thistle, and snakeweed, and a little juniper and pinyon 
pine. 

Friana soils have a dark grayish-brown surface layer 
that is soft when dry and very friable when moist and has 
platy structure. They have a reddish-brown subsoil that 
is hard and firm and has blocky strueture. ‘The sub- 
stratum is reddish brown or yellowish red. It is slightly 


hard ov hard when dry and friable when moist and has 
weak, blocky structure. 

Soils of the Friana series occupy flat valley floors and 
gently sloping old alluvial fans m the southeastern part 
of the survey Area. They are associated with Gem and 
Bandera soils. ; 

Friana silt loam (1 to 8 percent slopes) (Fr)—This soil 
occurs in the vicinity of the Ice Caves. The slope is 0 
to 1 percent on the valley floors and 2 to 8 percent on 
alluvial fans. 

The surface layer is dark grayish-brown, noncalcareous, 
friable silt loam and is about 6 inches thick. It has platy 
to granular structure. Beneath this layer is reddish- 
brown, friable to firm, noncalcareous, blocky silty clay or 
clay about 38 inches thick. Under this layer is variegated, 
yellowish-red and reddish-brown, noncalcareous, very fri- 
able, blocky sandy clay loam. The subsoil ranges from 
heavy clay loam to clay in texture and from dark brown 
to reddish brown in color. Locally, the lower part of the 
profile may be weakly calcareous. 

Infiltration and permeability are moderate. The capac- 
ity to store water is high, but the capacity for sustained 
yleld is low. Runoff is slow to medium, and the erosion 
hazard is low to moderate. Roots penetrate deeply. Fer- 
tility is high. 

This soil is used for late spring, summer, and early 
fall grazing. It is well suited torange. Small areas have 
been cropped to small grain, but yields vary becanse raim- 
fall is erratic. Ponderosa pine does not grow well on this 
soil, mainly because the climate is too dry. Lack of con- 
cealment limits suitability for wildlife. (Management 
group 3) 


Gem series 


Dark-colored, moderately deep soils on smooth to un- 
dulating uplands make up this series. These soils formed 
in material weathered from basalt. They are at elevations 
of 7,500 to 8,000 feet, where the annual precipitation is 
about 16 to 18 inches. The vegetation consists of pon- 
derosa pine, pinyon pine, juniper, rabbitbrush, mullein, 
and blue grama. Basalt stones are common on the sur- 
face, and there are many outcrops of basalt. Because of 
these stones and outcrops, many areas are barren. 

The surface layer is brown and has platy or granular 
structure. It is soft to slightly hard when dry but friable 
when moist. The subsoil is reddish brown or brown and 
has blocky structure. It is hard when dry and firm when 
moist. ‘The substratum is reddish brown and has blocky 
structure. It is hard when dry and friable when moist. 

Soils of the Gem series occur mainly in the southeastern 
part of the survey Area. They are associated with 
Bandera and Friana soils, 

Gem stony loam, 2 to 7 percent slopes (Gm) —This mod- 
erately deep soil is mainly on gently sloping uplands. 
There are many basalt stones on the surface, and basalt 
outcrops make up about 15 percent of most areas. In- 
cluded in the areas mapped are some localized breaks that 
have a slope of as much as 15 percent. Also included are 
small areas of Cabezon rocky complex, 2 to 10 percent 
slopes, and minor areas of alluvial material in narrow 
strips or small depressions. 

The surface layer is brown, friable, noncalcareous 
stony loam about 9 inches thick. The texture of the sur- 
face layer ranges from stony loam to stony silt loam, but 
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stony loam is predominant. ‘The subsoil is reddish-brown 
or brown, hard clay or clay loam, 15 to 21 inches thick. 
This layer has visible lime in places. It overlies reddish- 
brown. clay that rests on ‘basalt. The depth to the basalt 
bedrock ranges from 20 to 38 inches but is most commonly 
30 inches. Cracks in the basalt are filled with clayey 
material. 

Infiltration ig moderate, and permeability is moderately 
slow to slow. Permeability is slow in the subsoil. The 
capacity for water storage 1s medium, and sustained yield 
is low. Runoff is slow, and the erosion hazard is low, 
Roots are plentiful in the upper part of the profile and 
are prominent along structure breaks in the lower part of 
the profile. 

This soil is only moderately well suited totimber. Most 
of it receives barely enough moisture for ponderosa pine. 
Ti is better suited to herbage than to timber, and most of 
it has a good cover of grass. It provides avenues of 
escape and areas of concealment for wildlife. (Manage- 
ment group 5) 


Jekley series 


Dark-colored, well-drained, shallow to moderately deep 
soils of the uplands make up the Jekley series. These 
soils are undulating and gently sloping to steep. They 
formed in materia] derived chiefly from red siltstone or 
fine-grained sandstone of the Abo and Yeso formations. 
Some formed in material weathered from the redder, silty 
members of the Chinle formation. These soils are at 
elevations of 7,800 to 8,200 feet, where the annual pre- 
cipitation is 19 to 21 inches. The vegetation consists of a 
vigorous ‘stand of young ponderosa pine, some Gambel 
oak, Oregon grape, and a grass cover of Arizona fescue, 
pine dropseed, mountain muhly, and squizreltail. 

Jekley soils have a reddish-brown surface layer that is 
soft to slightly hard when dry and friable when moist and 
has platy to granular structure. They have a reddish- 
brown subsoil that is very hard or firm and has blocky 
structure. The substratum contains many fragments of 
slightly weathered sandstone. The content of sandstone 
fragments in the profile ranges from 0 to 20 percent. 

Soils of the Jekley series occur throughout the Area. 
They are associated with Kiln, Fortwingate, and Zuni soils. 

Jekley silt loam, 3 to 7 percent slopes (Je).—This soil 
(fig. 17) is on broad, rolling or undulating uplands. It 
makes up more than 6 percent of the Area, Small swales 
and narrow strips of alluvium are included in the areas 
mapped. Also included are minor areas of Jekley stony 
loam and areas of soils that have a weakly developed sub- 
soil or that lack a distinct subsoil. 

The surface layer is reddish-brown, noncalcareous silt 
loam about 8 inches thick. Itis friable when moist. Below 
this is reddish-brown, noncalcareous, friable silty clay 
loam or silty clay about 9 to 12 inches thick. This layer 
overlies silty clay loam that contains fragments of Jami- 
nated sandstone. This, in turn, rests on very hard, fine- 
grained, platy sandstone. The thickness of the soil ranges 
from 14 to 26 inches. In some places the texture of the 
surface layer is fine sandy loam or very fine sandy loam. 
In most places a 1- to 2-inch layer of decaying needles and 
leaves covers the surface. Many small fragments of sand- 
stone or siltstone are also on the surface. Typically, this 
soil is noncalcareous, but there are spots in which the sub- 
stratum is weakly calcareous. These calcareous spots 


probably result from. the presence of lime within the sand- 
stone. 

Infiltration is rapid, and permeability is moderate. The 
eapacity to store water is limited by lack of depth, and 
much of the water passes through the soil into the under- 
lying laminated sandstone. Runoff is slow during most 
storms because water is trapped by the mat of surface 
litter and infiltrates rapidly. The erosion hazard is low. 
Fertility is high. 

This soil is one of the best in the Area for the production 
of ponderosa pine. Although much of the acreage has 
been severely cut over, the stands are maintained by nat- 
ural regeneration. There is an excellent stand of second- 
growth pine (fig. 18). This soil is moderately will suited 


Figure 17.—Profile of Jekley silt loam, 3 to 7 percent slopes, 
showing fragments of siltstone. 
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Figure 18—The background shows second-growth pine, 30 to 50 

years old, on an island of Jekley silt loam, 3 to 7 percent slopes. 

In the foreground is Jekley stony loam, 10 to 30 percent slopes. 
Polich and McGaffey soils are on the bottom of the valley. 


to herbage. It is a good habitat for wildlife, as it provides 
food and concealment. 
prevent damage to pine seedlings, (Management group 5) 

Jekley stony loam, 10 to 30 percent slopes (Jk)—This 
soil is shallower and more stony than Jekley silt loam, 3 
to 7 percent slopes, It occurs on short upland slopes and 
breaks, in the interior of the mountain area. Ledges of 
Abo sandstone are common. The surface litter is sparse 
and patchy. 

Although infiltration is rapid and permeability is mod- 
erate, this soil loses more water through runoff than 
Jekley silt loam, 3 to 7 percent slopes, and it has limited 
water-holding capacity because it is shallow. The erosion 
hazard ishigh. Fertility is medium. 

This soil is used for the production of ponderosa pine 
and. for seasonal grazing. It is less productive of either 
pine or herbage than is Jekley silt loam, 3 to 7 percent 
slopes. Deer and wild turkey find ample concealment and 
avenues of escape, and the thickets of Gambel oak provide 
food. (Management group 7) 

Jekley rocky complex, 30 to 40 percent slopes (Jr|.— 
This soil occurs on steep slopes and breaks, A large num- 
ber of surface stones is characteristic, and exposed ledges 
are numerous. 

Runoff is rapid, and the erosion hazard is high. The 
water-storage capacity is low, but runoff from this soil 
supplies water to adjacent lower areas. 

This soil is poorly suited to either timber or herbage. 
Its usefulness for grazing is severely limited by the slope 
and the rocky ledges. It provides a habitat for deer and 
wild turkey. (Management group 8) 


Ketiner series 


Dark-colored, noncaleareous, gently undulating and 
gently rolling to moderately sloping soils make up the 
Kettner series. These soils are shallow and well drained. 
They formed in material weathered from granitic schist. 
They are at elevations of 8,100 to-8,300 feet, where the 
annual precipitation is 18 to 20 inches. The vegetation 
consists mainly of ponderosa pine, oak brush, Arizona 
fescue, pine dropseed, blue. grama, mullein, snakeweed, 
rabbitbrush, and gooseberry. 


Grazing must be controlled to. 


Kettner soils have a grayish-brown or brown surface 
layer that is soft when dry and friable when moist and 
has granular structure. They have a brown or dark- 
brown subsoil that is hard and has blocky structure. The 
substratum is yellowish-brown soil material that is hard 
and contains massive fragments of schist. 

Soils of the Kettner series occur in the central and 
eastern parts of the mountains. They are associated with 
Zuniand Mirabal soils. 

Kettner loam, 3 to 10 percent slopes (Ke).—This soil is 
on gently undulating to rolling low hills. Included in 
the areas mapped are areas of Kettner stony loam, 10 to 
20 percent slopes. In places there are small outcrops of 
gvanitic schist. The included areas make up about 5 per- 
cent of the acreage. 

The surface layer is grayish-brown or brown, friable 
loam or fine sandy loam about 8 inches thick. It has a 
distinctly gritty feel when rubbed between the fingers. 
Below this is dark-brown, friable loam or sandy loam 9 
inches thick, which overlies gravelly sandy loam ‘that con- 
tains massive fragments of schist. In most places the 
depth to bedrock is between 18 and 20 inches, but in a few 
places it is as little as 13 inches or as much as 24 inches. 

Infiltration is moderately rapid, and permeability is 
moderate. The capacity for water storage is medium to 
low, as is the capacity for sustained yield. Most of the 
water that enters the soil passes into the underlying schist. 
Runoff is slow, and the erosion hazard is moderate. 
There is no evidence of any serious loss of soil through 
erosion. Root penetration is shallow. Fertility is 
medium. 

This soil is well suited to herbage and is best used for 
seasonal grazing. It is only moderately well suited to 
timber. The present stand of pine is composed mostly of 
second-growth trees. Clumps of oak brush provide some 
food for deer, but the smooth, rolling topography does 
not afford much concealment. (Management group 5) 

Kettner stony loam, 10 to 20 percent slopes (Kn).— 
This soil is shallower than Kettner loam, 3 to 10 percent 
slopes. About 20 to 30 percent of the surface is covered 
with granite stones and cobblestones, and there are stones 
and gravel within the profile. The depth to bedrock is 
generally about 13 inches, but a few areas are included 
that have a depth of only 6 to 10 inches. 

Runoff is medium, and the erosion hazard is high. The 
capacity for water storage is low, and there is little or no 
potential for sustained yield. 

This soil is used for seasonal grazing and for production 
of ponderosa pine, although it 1s poorly suited to pine and 
only moderately well suited to herbage. Its use by wild- 
life is limited because it lacks areas of concealment. 
(Management group 7) 


Kiln series 


Dark-colored, well-drained, nearly level to steep soils 
of the uplands make up the Kiln series. These soils are 
very shallow or shallow. They formed in material derived 
from limestone of the San Andres formation. They are 
at elevations of 7,200 to 7,900 feet, where the annual pre- 
cipitation is 17 to 20 inches. The vegetation consists of 
ponderosa pine, a little alligator juniper, and an abundance 
of Gambel oak. The ground cover consists of Arizona 
fescue, mountain muhly, and blue grama. In places 
there is some western wheatgrass. 
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Kiln soils have a stony, dark-brown surface layer that 
is soft when dry and very friable when moist and has 

laty or granular structure. They have a reddish-brown 
subsoil that is hard and friable and has blocky structure. 
Immediately under the subsoil is hard, dense lime- 
stone. Although derived from limestone, these soils 
are noncalcareous. 

Soils of the Kiln series occur in many parts of the Area 
and make up about 9 percent of the acreage. They are 
associated with Fortwingate, Turkeysprings, and Osoridge 
soils. 


Kiln rocky complex, 3 to 20 percent slopes (Kr)—This . 


complex consists of loam soils mixed with limestone rocks, 
stones, and cobblestones. It is on gently sloping or mod- 
erately sloping and rolling uplands in the ponderosa pine 
forest. About 30 percent of the surface is covered with 
stones and outcrops, and about 30 percent of the profile 
consists of stones and cobblestones. Included in the areas 
mapped are short breaks that have a slope of as much as 
25 percent. 

The surface layer is dark-brown, very friable, platy 
stony loam. It is 5 inches thick. The subsoil consists of 
reddish-brown, friable, blocky clay loam or clay and is 
about 5 inches thick. Directly under the subsoil is hard, 
dense, fissured limestone. A 1- or 2-inch layer of pine 
needles and oak leaves covers most of the surface. The 
depth to limestone ranges from 8 to 14 inches, but a depth 
of 10 inches is most common. 

Infiltration is moderate, and permeability is moderately 
slow. The capacity to store water is low, as is the capacity 
for sustained yield. Runoff is slow, even though the soil 
isshallow. Apparently, most of the precipitation received 
passes through the soil and readily penetrates cracks and 
fissures in the underlying limestone. Some of the water 
is returned to springs and seep areas along the edges of 
the limestone exposures. The erosion hazard is moderate, 
but loss of soil through erosion does not appear to be sig- 
nificant. Roots penetrate easily as far as the limestone, 
and many enter the fissures in the limestone. 

This complex is moderately well suited to timber and 
to herbage. In areas that have been heavily logged, there 
is little second-growth pine but an abundance of oak brush. 
The oak brush provides food for deer and wild turkey. 
(Management group 7) 

Kiln rocky complex, 20 to 40 percent slopes (Kx)— 
This complex has more outcrops and ledges than Kiln 
rocky complex, 8 to 20 percent slopes. 

Runoff is medium to rapid. The erosion hazard is high, 
but the rocks and stones protect the soils from serious 
erosion. 

This complex is moderately well suited to timber but 
only fairly well suited to herbage. It affords some food 
and cover for wildlife. The surface water that runs off 
moistens adjacent soils. (Management group 8) 


Laporte series 


Dark-colored, well-drained, gently sloping or undulat- 
ing to steep soils of the uplands make up the Laporte 
series. These soils are shallow, stony, and highly cal- 
careous. They formed in material derived from limestone 
and calcareous mudstone of the San Andres formation. 
They are at elevations of 7,000 to 7,500 feet, where the 
annual precipitation is 14 to 16 inches. The vegetation 
consists of dense stands of pinyon pine and juniper and 


an abundance of blue grama and snakeweed. Limestone 
gravel and cobblestones are common on the surface. 

Both the surface layer and the subsoil of Laporte soils 
are dark grayish brown and stony. They are soft when 
dry and very friable when moist and have granular 
structure. The substratum is grayish brown, very stony, 
soft or friable, and massive. 

Laporte stony loam, 3 to 10 percent slopes (lc).—This 
soil is on gently sloping to moderately sloping uplands. 
It is loose, very soft, and easily excavated. Thin-bedded 
San Andres limestone occurs as outcrops and also in the 
soil profile. Gravel and stone-sized fragments of lime- 
stone cover 50 percent of the surface in many places. This 
soil makes up more than 2 percent of the Area. Included 
in mapping were a few breaks and short slopes that have 
a gradient of as much as 20 percent. 

The surface layer is dark grayish-brown, strongly cal- 
careous stony loam, It is about 5.inches thick. Below 
this is a layer about 7 inches thick of brown, strongly 
calcareous stony loam. This overlies a layer of loam and 
limestone cobblestones and stones that, in turn, abruptly 
overlies hard limestone. The depth to limestone is 14 
inches or more in most places but does not exceed 20 inches, 
In a few places it is less than 14 inches. Brown and red- 
dish brown are the characteristic colors, but the color varies 
according to the color of the parent material. 

Infiltration and permeability are moderate. Shallow- 
ness limits the water-storage capacity, and there is no 
water yield except for the surface flow that follows severe 
rainstorms. Surface runoff is slow, except during a tor- 
rential rainfall. The erosion hazard is high. Some soil 
is lost through erosion, and the loss would be greater with- 
out the protection afforded by the surface stones and 
cobblestones. Roots are numerous above the limestone. 

The principal use of this soil is summer and fall grazing. 
Blue grama grows in abundance in openings among the 
pinyons and junipers. This soil lies below the altitude 
at which the moisture supply is adequate for ponderosa 
pine. It is used as winter range by deer and other big 
game. Its value for that purpose could be improved by 
introducing adapted browse plants. (Management group 


Laporte stony loam, 20 to 40 percent slopes (lp).— This 
soil has more limestone outcrops than Laporte stony loam, 
3 to 10 percent slopes, but about the same amount of sur- 
face gravel and stones. The erosion hazard is high, and 
some soil washes away during even a light rainstorm. 

In use and suitability, this soil is much the same as 
Laporte stony loam, 3 to 10 percent slopes. It is used 
less for grazing, however, because it is steeper. (Man- 
agement group 8) 


Larry series 


Deep, very dark colored, poorly drained soils of high, 
wet mountain meadows make up the Larry series. These 
soils formed in alluvium washed from surrounding 
granitic slopes. They are at an elevation of 8,700 feet, 
where the annual precipitation is 20 to 24 inches. Most 
of the acreage has a dense turf of Kentucky bluegrass 
mixed with some dandelions and iris. 

Larry soils have a dark-gray to black surface layer that 
is slightly hard when dry and friable when moist and has 
strong, granular structure. They have a dark-gray to 
black subsoil that is very hard or friable and has strong, 
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ranular structure. Their substratum is gray material 
tnat is hard when dry and has blocky structure. It grades 
to massive, very gravelly granitic material. 

Soils of the Larry series occur in the Mt. Sedgwick area. 
They are associated with Mirabal and Supervisor soils. 

Larry silty clay loam (2 to 5 percent slopes) (lr)—This 
soil is deep, poorly drained, and noncalcareous. It occu- 
pies nearly level or gently sloping areas of valley fill and 
receives large amounts of runoff from the surrounding 
steep mountains. The grass cover is vigorous and forms 
a dense mat of fibrous roots. 

The surface layer is very dark gray to black, friable 
silty clay loam. It is about 6 inches thick. The subsoil, 
which is about 18 inches thick, consists of dark-gray, 
brown, or black, waxy, plastic heavy clay. Under this 
is about 19 inches of hard silty clay. This material. is 
gray with mottles of various colors. It grades to massive 
very gravelly silty clay loam. Below a depth of 24 inches, 
the profile is stratified, and the texture ranges from grav- 
elly loam to gravel-free silty clay. 

Infiltration is moderate, and permeability is moderately 
slow. ‘Runoff is slow to rapid, depending upon the rapid- 
ity of snowmelt or the intensity of rainfall. The erosion 
hazard is low. The capacity for water storage and for 
sustained yield of water is high. ‘The depth to the water 
table varies with the season. or several months after 
the spring thaw, the soil is saturated to the surface. The 
natural fertility is high. 

This soil is useful principally for the production of 
herbage and for sustained yield of water. It is well suited 
to herbage and is used as summer range for cattle. It is 
not suited to ponderosa pine. (Management group 3) 


Lava flows 


Lava flows (ls) consists of lava that probably accumu- 
lated about a thousand years ago. These areas are devoid 
of visible soil, but the presence of browse plants shows 
that soil has accumulated in crevices or beneath the surface 
material. The surface of the lava is rough and broken, 
and walling over the flows is precarious. This land type 
has considerable scenic appeal because of its vast expanse 
and jagged topography. 

Lava flows are in the eastern and southeastern parts of 
the Area. They are not suitable for range or forest. 
(Management group 10) 


Lava rock land 


Lava rock land (lv) is made up of lava that has spotty 
accumulations of soil in pockets and small basins. 
Patches of scrubby ponderosa pine and Douglas-fir grow 
in these pockets. There are also browse plants, such as 
mountain-mahogany. 

Logging this land type would be difficult, and livestock 
will not cross the rough, jagged lava. ‘The browse plants, 
especially along the outer edges of the areas, supply food 
for deer. 

This land type occurs in association with Lava flows. 
(Management group 10) 


McGaffey series 


Deep and very deep, well-drained soils on alluvial fans 
and flood plains make up the McGaffey series. These 
soils are highly stratified. They formed in alluvial ma- 


terial derived from Abo sandstone, the Chinle formation, 
and San Andres limestone. They are at elevations of 7,500 
to 7,800 feet, where the annual precipitation is 18 to 20 
inches. The vegetation consists of ponderosa pine, Ari- 
zona fescue, pine dropseed, blue grama, rabbitbrush, and 
seeded wheatgrass. 

McGaffey soils have a reddish-brown surface layer that 
is soft when dry and very friable when moist and has platy 
and granular structure. They have a reddish-brown sub- 
soil that is hard or very hard when dry and friable when 
moist and has blocky structure. Their substratum is red- 
dish. brown, hard and friable, and blocky. In many places 
the substratum is an old buried soil. 

Soils of the McGaffey series are widespread in interior 
mountain valleys. They are associated with Polich, 


- Jekley, and Wilcoxson soils. 


McGaffey loam (1 to 3 percent slopes) (Mc).—This soil 
is on valley and canyon floors. Included in the areas 
eee are a few areas along the outer margin of the 
valley fills where the slope range is 7 to 10 percent. In 
many areas there are deep gullies and cuts that have nearly 
vertical walls. There are no outcrops, and most of the 
profiles are free of stones. 

The surface layer is reddish-brown, friable, noncalcare- 
ous loam about 15 inches thick. Beneath this is reddish- 
brown, friable, noncalareous sandy clay loam or silty clay 
loam about 20 inches thick over stratified sandy clay loam 
and clay that is calcareous in places. All of the horizons 
are about the same color. Reddish brown predominates, 
but in a’ few places the surface layer is grayish brown. 
Loam is the predominant texture of the surface layer, 
but there are small areas of fine sandy loam. 

Infiltration is moderately rapid, and permeability is 
moderate. The capacity for water storage is high, but 
capacity for sustained yield is only medium and is affected 
by the gullies and cuts. Runoff is slow to medium, and 
the erosion hazard is moderate. Roots penetrate deeply. 
Fertility is high. 

This soil is one of the most productive in the Area, It 
is well suited to both timber and herbage. Large areas 


have been cleared and once were farmed, but now most 
of the cleared land is in grass (fig. 19). 


The small acreage 


Figure 19.—Seeded crested wheatgrass on McGaffey loam. Areas 
such as this are used for seasonal grazing of livestock. 
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still in cultivation is used for oats and wheat, Grain crops 
are not dependable, because rainfall is unpredictable. 

Formerly, this soil supported an excellent stand of pine, 
but only a few pines are now left. Some isolated spots 
and stringers still have good stands of ponderosa pines. 
The deep gullies and cuts prevent the storage of the mois- 
ture needed for regeneration of pine. In ungullied areas, 
pines are reseeding naturally. 

Production of herbage and storage of water are the 
best uses for this soil. Through gully control and im- 
pues methods of reforestation, much of the acreage could 

e returned to the production of ponderosa pine. (Man- 
agement group 1) 


Mirabal series 


Shallow, dark-colored, well-drained, gravelly and stony 
soils on. undulating to hilly uplands make up the Mirabal 
series. These soils are on narrow ridge crests and moder- 
ately steep or steep slopes. They formed in material 
weathered from granite and gneiss. They are at eleva- 
tions of 7,700 to 9,200 feet, where the annual precipitation 
is 18 to 24 inches. The vegetation consists of ponderosa 
pine, Douglas-fir, limber pine, pinyon pine, and juniper, 
and a ground cover of Arizona fescue, mountain muhly, 
and blue grama. 

Mirabal soils have a gravelly and stony, dark-brown 
surface layer that is soft when dry and loose when moist 
and has granular structure. They have a yellowish- 
brown, gravelly substratum that is slightly hard and is 
massive or has weak, blocky structure. Coarse fragments 
on the surface and in the profile make up 5 to 20 percent 
of the soil mass. 

Soils of the Mirabal series occur in the vicinity of Mt. 
Sedgwick. They are associated with Supervisor, Kettner, 
Tampico, and Zuni soils. 

Mirabal stony loam, 5 to 15 percent slopes (Mb).—-This 
soil is very shallow. It occurs as long, narrow strips on 
ridgetops and generally is between Mirabal stony loam, 
15 to 45 percent slopes, and Supervisor stony loam, 20 to 
45 percent slopes. 

Generally, the depth to bedrock is between 10 and 12 
inches, but in a few places it is as little as 7 inches. About 
20 percent of the surface is covered with stones and out- 
crops. In most places 40 to 60 percent of the profile con- 
sists of coarse fragments. Near and under trees there is 
a layer of litter an inch thick, but in the openings there 
is little or no litter. 

Infiltration and permeability are rapid or moderately 
rapid. The capacity for water storage and the capacity 
for sustained’ yield of water are low. Runoff is medium 
under gentle precipitation but rapid and heavy after hard 
rains. The erosion hazard is moderate. 

This soil is moderately well suited to ‘timber, but it is 
poorly suited to herbage. Because of the erosion hazard, 
careful management for maintenance of the vegetative 
cover isimportant. (Management group 4) 

Mirabal stony loam, 15 to 45 percent slopes (Mm).— 
This is a shallow soil on south-facing slopes in the uplands. 
Stones, cobblestones, and gravel cover about 30 percent of 
the surface. There are some outcrops. Small benches 
of Mirabal stony loam, 5 to 15 percent slopes, are included 
in. the areas mapped and make up about 10 percent of the 
acreage. 


The surface layer is grayish-brown, friable stony loam 
or stony sandy loam about 5 inches thick. It has a gritty 
feel. Beneath this is yellowish-brown, friable stony and 
gravelly sandy loam about 8 inches thick that grades to a.5- 
inch layer of massive stony sandy loam. Below the massive 
material is hard, somewhat shattered and fractured gran- 
ite and gneiss. ‘The surface is covered with a 14- to 1-inch 
layer of needle litter. Generally, the depth to fractured 
granite and gneiss is about 18 inches, but it may be as 
httle as 15 inches or as much as 22. The substratum is 
massive and contains angular fragments of granite. ‘The 
amount of coarse fragments within the profile ranges from 
5 to 50 percent. 

Infiltration is rapid, and permeability is moderately 
rapid, The capacity for water storage is medium. The 
capacity for sustained yield is high, and a number of 
springs and seeps along the base of steep slopes are active 
a good part of the year. Runoff is medium, and the ero- 
sion hazard is high. Roots penetrate easily to the granit 
and gneiss, Fertility is moderately high. : 

This soil is of most use as a water-storage area, as a 
recreational area, and as a wildlife habitat. It is well 
suited to ponderosa pine, and the less sloping areas are 
useful as summer range for cattle. The steep, forest-cov- 
ered slopes are scenic and provide areas of escape and con- 
cealment for deer and turkey. (Management group 4) 

Mirabal stony loam, low rainfall, 5 to 20 percent 
slopes (Mn).—This soil occurs on hilly uplands at an eleva- 
tion of 7,700 to 8,100 feet. It is well drained or excessively 
drained. Many stones and pebbles of granite are on the 
surface and within the profile. Rills and a few small 
gullies have formed. Outcrops of granite and schist are 
included in the areas mapped and make up about 5 percent 
of the acreage. 

The surface layer is brown to grayish-brown gravelly 
stony loam about 4 inches thick. It is soft when dry and 
friable when moist. Below this is about 6 to 8 inches of 
brown, reddish-brown, or grayish-brown, soft and friable 
very gravelly loam. This layer grades to weathered gran- 
ite and schist mixed with gravelly loam. In most places 
the depth to bedrock is between 8 and 15 inches, but it may 
be as little as 6 inches or as much as 20. 

Infiltration is rapid, and permeability is rapid. The 
capacity to store water is low, and the southern and south- 
western exposures are somewhat droughty. Sustained 
yield of water is very low. Normally, runoff is medium, 
but it is rapid during snowmelt and heavy downpours. 
Fertility is moderately low. The erosion hazard is high. 

This soil is poorly suited to timber, but it is moderately 
well suited to herbage. Maintenance and improvement 
of the protective vegetation is needed to control erosion. 
(Management group 7) 


Montoya series 


Deep, well-drained, slowly permeable soils on gently 
sloping alluvial fans, bottom lands, and basins make up 
the Montoya series. These soils formed in old alluvium 
washed from the Chinle formation and have been strongly 
influenced by shale and shaly clay. These soils are at 
elevations of 6,800 to 7,200 feet, where the annual precipi- 
tation is 15 to 18 inches. The vegetation consists chiefly 
of blue grama, western wheatgrass, and rabbitbrush. 
There is some pinyon pine and juniper, and there are 
clumps of Gambel oak at the higher elevations. There 
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is very little ponderosa pine, and many areas have no pine 
trees at all. Much of the acreage is bare, 

Montoya soils have a reddish-gray, reddish-brown, or 
red surface layer that is soft when dry and friable when 
moist and has platy to granular structure. The subsoil 
is reddish brown or red. It is very hard when dry and 
friable when moist and has blocky structure. The sub- 
stratum is reddish brown or red and is strongly calcareous. 
It is hard when dry and friable when moist. It is massive 
or has blocky structure. 

Soils of the Montoya, series occur in the southwestern 
part of the survey Area, They are associated with Mc- 
Gaffey, Ordnance, Sanchez, and Trail soils. 

Montoya clay (0 to 8 percent slopes) (Mo].—This soil 
occupies alluvial fans and bottom lands. I: is the finest 
textured alluvial soil in the Zuni Mountain Area. It 
swells when moistened, then shrinks and forms large, deep 
cracks as it dries. There are no outcrops and only a few 
surface stones, but small, rounded pebbles are common 
in the profile. On the upper part of the fans the slope 
ranges up to 7 percent. 

The surface layer is calcareous, reddish clay about 9 
inches thick. he subsoil is dark-red, strongly calcareous 
clay. This layer is about 18 inches thick and grades into 
massive, very strongly calcareous gravelly clay. In places 
the profile is strongly calcareous to the surface. 

Infiltration is rapid when this soil is dry, but it slows 
as the soil absorbs water. Permeability is slow or very 
slow. Runoff is medium. The erosion hazard is high, 
and susceptibility to rilling ishigh. Fertility is moderate. 
The capacity for storage of water is medium, but yield 
of water is from surface runoff only. 

Although this soil oceurs chiefly in the ponderosa pine 
forest, it cloes not support pine. It is well suited to herb- 
age and is used for summer range. Oak brush provides 
food for deer and turkey. (Management group 3) 


Nathrop series 


Well-drained, shallow and moderately deep soils of the 
uplands make up the Nathrop series. These soils formed 
in material weathered from San Andres limestone. They 
are at an elevation of about 7,200 feet, where the annual 
precipitation is about 18 inches. The vegetation consists 
of grass, mainly blue grama. There is also some ring 
muhly and a little juniper and pinyon pine. About 30 
percent of the surface is barren. 

Nathrop soils have a reddish-brown surface layer that 
is soft when dry and friable when moist and has platy 
structure. They have a reddish-brown subsoil that is 
slightly hard or hard when dry and friable when moist 
and has blocky structure. ‘The substratum is hard or fri- 
able and is massive. It is underlain by limestone and is 
calcareous. 

Soils of the Nathrop series occur in smooth, gently slop- 
ing depressions. They are associated with Laporte and 
Prewitt soils. 

Nathrop loam, 0 to 5 percent slopes (Na).—This soil 
occupies smooth uplands in the northeastern part of the 
survey Area. It occurs in openings in the forest and is 
surrounded by Laporte soils, which support dense stands 
of juniper and pinyon pine. There are only a few stones 
or cobblestones on the surface and almost none in the 
profile. 


The surface layer is reddish-brown, noncalcareous loam 
2 to 4 inches thick. It is soft when dry and friable when 
moist. Beneath this is brown, noncalcareous, slightly 
hard or friable heavy clay loam about 3 inches thick. 
This grades to brown, calcareous, friable clay loam 8 
inches thick, which overlies limestone. In most places the 
depth to limestone bedrock is about 16 inches, but it may 
be as little as 12 inches or as much as 26. 

In places the surface layer is calcareous. The texture 
of the subsoil may be loam, silt loam, sandy clay loam, 
clay loam, or silty clay loam. 

Infiltration and permeability are moderate. The ca- 
pacity to store water is low or medium because the soil 
is thin wbove the bedrock. Runoff is slow, and the erosion 
hazard is moderate. Roots penetrate to the bedrock. 
Fertility is moderate, 

This soil is used chiefly for seasonal grazing. It is 
moderately well suited to herbage but lies below the zone 
in which the moisture supply is adequate for ponderosa 
pine. (Management group 9) 


Ordnance series 


Moderately deep and deep, well-drained soils on gently 
sloping to moderately sloping and undulating uplands 
make up the Ordnance series. These soils formed m ma- 
terial derived from thin-bedded, reddish-gray clayey shale 
and reddish-brown sandstone of the Chinle formation. 
They have also been influenced by conglomerates. They 
are at elevations of 7,600 to 8,100 feet, where the annual 
precipitation is 15 to 19 inches. The vegetation consists 
mainly of ponderosa pine, pinyon pine, alligator juniper, 
one-seeded juniper, Gambel oak, and cliffrose. The un- 
derstory consists of blue grama, weeds, and shrubs. 

Ordnance soils have a brown surface layer that is soft 
when dry and friable when moist and has platy structure. 
They have a subsoil that is reddish brown, blocky, and 
extremely hard when. dry and firm when moist. Their 
substratum is reddish gray, very hard or firm, and weakly 
blocky. It is highly caleareous. The lower part of the 
substratum contains much partly weathered shale and 
many concretions of lime. 

"Soils of the Ordnance series occur in the western part of 
the survey Area. They are associated with Fortwingate, 
Kiln, Sanchez, and Thurloni soils. 

Ordnance loam (5 to 15 percent slopes) (Od)—Gener- 
ally, there are some shale outcrops on this upland soil, 
and fragments of sandstone and shale are common on the 
surface. In places there is a cover of cherty gravel. In- 
cluded in the areas mapped are severely eroded areas, a 
few bare areas of clayey alluvium, and small step breaks 
that have a slope range of 20 to 25 percent. 

The surface layer 1s brown, friable, noncalcareous loam 
or heavy sandy loam 4 to 7 inches thick. Beneath this is 
noncalcareous, firm, reddish-brown clay about 10 inches 
thick, over reddish-gray, firm, calcareous silty clay or clay 
about 8 inches thick, which grades to a highly calcareous 
mixture of clayey sandstone and shale. In many places 
the surface layer is vesicular, and in some areas the tex- 
ture is gravelly loam. A layer of litter, generally less than 
an inch thick, is on the surface in places. The depth to 
shale or sandstone ranges from 27 to about 45 inches. 
Some of the profiles have cherty grave] in all horizons. 
The variation in depth results from undulations of the 


22 SOIL SURVEY 


subsurface beds of shale and sandstone. The color of 
the surface layer is light brown, grayish brown, brown, 
or reddish brown. The color of the subsoil is reddish 
brown, red, or grayish brown. In many places the sub- 
stratum is varicolored, like the partly weathered shale. 
In places these soils are calcareous to the surface. 

Infiltration is moderate to slaw, and permeability is 
moderately slow. The capacity for water storage and the 
capacity for sustained yield of water are low, but surface 
yield is high after heavy rains. Runoff generally is me- 
dium, but it is rapid in cutover areas where the surface 
is exposed and crusted. The erosion hazard is high, and 
in places the surface layer has been thinned by erosion. 
Roots penetrate to a depth of 12 to 18 inches. Fertility is 
medium, 

This soil is poorly suited to timber and is only fairly well 
suited to herbage. i 
produces browse plants that provide food for deer. Pine 
trees grow slowly and are not well formed. (Management 
group 6) 


Osoridge series 


Moderately well drained, very stony, shallow soils make 
up the Osoridge series. These soils. formed in material 
weathered from Glorieta sandstone, They are at eleva- 


tions of 7,800 to 8,500 feet, where the annual precipitation 


is 18 to 20 inches. The vegetation consists of scattered 
ponderosa pine, Gambel oak, pinyon pine, juniper, moun- 
tain-mahogany, blue grama, Arizona fescue, and mountain 
muhly. 

Osoridge soils have a grayish-brown or dark grayish- 
brown surface layer that is soft when dry and friable when 
moist and has platy structure. They have a subsoil that 
is reddish brown, extremely hard or firm, and blocky. 
Their substratum is reddish yellow, is very hard when dry 
and firm when moist, and has weak, blocky structure. 
These soils are noncalcareous to the surface. 

Soils of the Osoridge series occur as rocky complexes 
on long dip slopes, mesa tops, and the side slopes of can- 
yons. They are associated with Fortwingate, Kiln, and 
Sanchez soils. 

Osoridge rocky complex, 5 to 20 percent slopes (Or).— 
This complex consists of very shallow and shallow, stony 
soils intermingled with sandstone rocks, boulders, stones, 
and gravel. ft occupies high mesas, long dip slopes lead- 
ing from escarpments, and the side slopes of canyons and 
draws. Included in the areas mapped are small areas of 
Rock outcrop, gently sloping, of Rock land, and of Kiln 
soils. JCiln soils adjoin some areas of the complex. 

Large slabs, boulders, and fragments of sandstone cover 
50 to 85 percent of the surface. The areas are difficult to 
cross, either on horseback or on foot. 

Osoridge stony fine sandy loam makes up about 75 per- 
cent of the complex. Its surface layer is grayish brown, 
friable, platy, noncalcareous fine sandy loam about 4 
inches thick. Beneath this is reddish-brown, firm, blocky, 
noncalcareous clay 10 to 12 inches thick. In most places 
this layer abruptly overlies Glorieta sandstone, but it may 
be separated from the sandstone by a thin layer of clay 
mixed with partly decomposed sandstone. 

Other soils in the complex consist of grayish-brown 
and reddish-brown sandy loam from the surface to the 
underlying rock. Still others consist of grayish-brown or 
reddish-brown sandy loam about 12 inches thick over a 1- 


Tt is used for summer range, and it . 


or 2-inch layer of blocky, reddish-brown clay over the 
sandstone bedrock. 

In some areas these soils are only 3 to 5 inches deep, but 
in other places they are as much as 30 inches deep. Gen- 
erally, the depth to bedrock is between 12 and 20 inches. 

Infiltration is rapid, but permeability is impeded by 
the clayey subsoil. The capacity for water storage and 
the capacity for sustained yield to springs and seeps are 
low. Runoff is high because of the many stones, boulders, 
and slabs on the surface, Much of the water in irrigation 
lakes adjacent to the Zuni Mountains runs off the soils 
of this complex. The erosion hazard is high, and rill 
erosion is evident in many places. 

These soils are poorly suited to timber and only moder- 
ately well suited to herbage. They are used for summer 
range, and they produce browse plants that provide food 
for deer. Ponderosa pines are stunted and of low quality. 
Natural regeneration of ponderosa pine is slow at best 
and in places is entirely ineffective. Distribution of graz- 
ing is difficult because of a lack of suitable sites for earthen 
stock tanks. If the herbage cover is reduced or depleted, 
recovery is very slow. ‘The areas are valuable chiefly as 
a watershed. (Management group 7) 

Osoridge rocky complex, 20 to 40 percent slopes (Ox).— 
This complex occupies the side slopes of canyons and 
draws. It contains a great deal of ledge rock, and gener- 
ally the soils are not more than 12 inches deep. Included 
in the areas mapped are some areas where the slope is as 
much as 50 percent. 

Runoff is rapid, and the surface yield of water is high. 
The erosion hazard is high. 

These soils are poorly suited to timber and only moder- 
ately well suited to herbage. Their usefulness for grazing 
is limited because of the slope and the barriers of ledge 
rock, This complex is best managed for surface yield 
of water. (Management group 8) 


Polich series 


Deep, nearly level and gently sloping, imperfectly 
drained to poorly drained soils make up the Polich series. 
These soils formed in mixed alluvium washed from sand- 
stone, shale, limestone, and granite. They are at an eleva- 
tion of about 7,600 feet, where the annual precipitation 
is 18 to 20 inches. The vegetation (fig. 20) consists of 
iris, crested wheatgrass, Arizona fescue, Junegrass, and 
snakeweed. Ponderosa pine does not grow on these soils. 

Polich soils have a dark-brown surface layer that is soft 
when dry and friable when moist and has platy structure. 
They have a dark grayish-brown or brown subsoil that is 
hard or friable and has prismatic or blocky structure. 
The substratum is reddish brown, is slightly hard or fri- 
able, and is massive or has prismatic structure. These 
soils are calcareous to the silbaes in places. Buried soils 
are common. 

Soils of the Polich series occur in interior mountain 
valleys. They ave associated with Jekley and McGaffey 
soils.. 

Polich loam (0 to 2 percent slopes) (Po).—This soil oc- 
cupies alluvial botiom lands. Included in the areas 
mapped are some areas where the surface layer is clay 
loan, silty clay loam, or fine sandy loam. 

The surface layer is dark-brown, friable loam about 15 
inches thick. The subsoil is dark-brown, friable clay 
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Figure 20.—Native grasses growing on Polich loam (0 to 2 percent 
slopes), Trees in the background are on Jekley rocky complex, 
30 to 40 percent slopes. 


loam or silty clay loam about 26 inches thick. It overlies 
reddish-brown, friable, weakly calcareous silt loam (fig. 
21). In places this soil is calcareous to the surface. 
Dark brown is the typical color, but in areas where the 
alluvium was derived largely from red shale and sand- 
stone, the color is dark reddish brown. The subsoil is 
heavy loam, clay loam, silt loam, or silty clay loam. Fine 
to coarse mottles of brown and dark reddish brown are 
few to common in the subsoil and substratum. 

Infiltration is moderate, and permeability is moderately 
slow. ‘The capacity to store water and the capacity for 
sustained yield to springs and seeps are high. Runoff is 
slow, and the erosion hazard is low to moderate. Some 
erosion damage is apparent as streambank cutting along 
the stream channels and_as severe soil loss at the heads of 
gullies. Fertility is high. 

This soil is poorly suited to the production of pine but 
is highly productive of herbage. It is used for range, 
chiefly late in spring, in summer, and early in fall. Some 
of it 1s cultivated, but a high water table limits its suita- 
bility for cultivation. Hay crops that will grow in wet 
soil are produced in some places. The water table also 
interferes with the growth of pine. Grazing and water 
storage are the best uses for this soil. (Management 
group 1) 


Prewitt series 


Deep, dark-colored, stratified soils make up the Prewitt 
series. These soils formed in alluvium washed from San 
Andres limestone and in material weathered from shale 
and sandstone of the Chinle formation. They are at ele- 
vations of 6,800 to 7,100 feet, where the annual precipita- 
‘tion is 11 to 15 inches. The vegetation consists mainly of 
blue grama, sleepygrass, Russian-thistle, snakeweed, sun- 
flower, rabbitbrush, and scattered pinyon pines and 
junipers. 

Prewitt soils have a brown, reddish-brown, or reddish- 
gray surface layer that is soft when dry and friable when 
moist and has blocky structure. They have a reddish- 
brown subsoil that is very hard and firm and has blocky 
structure. Their substratum is brown, is hard when dry 
and friable when moist, and has weak, blocky structure. 


Buried profiles are common. In most places these soils 
are highly calcareous throughout. 

Soils of the Prewitt series occur chiefly at elevations 
below the pine forest. They are associated with Laporte, 
Nathrop, Savoia, and Trail soils. 

Prewitt clay loam (0 to 5 percent slopes) (Pr)—This 
soil: is on alluvial fans, broad bottom lands, and flats. 
Most areas ave gullied. Some of the gullies are wide, are 
20 to 30 feet deep, and have vertical walls. Some areas 
have been severely damaged by interconnected headcuts 
and gullies. Included in the areas mapped are a few areas 
that have a surface layer of loam. 

The surface Jayer is reddish-gray to reddish-brown, cal- 
careous, friable clay loam 9 te 18 inches thick. Beneath 
this is reddish-gray to reddish-brown, friable, calcareous 
silty clay or clay about 13 inches thick. This layer over- 
lies very hard, friable, reddish-brown, strongly calcareous 
light clay. 

This soil generally overlies an older buried soil. The 
color is commonly reddish gray or reddish brown but in 
places is red, dusky red, or brown, The texture of the 
subsoil is heavy clay loam or clay. 

Infiltration 1s moderate, and permeability is slow to very 
slow. Runoff is slow, but the erosion hazard is high be- 
cause of heavy runoff from nearby hills and steep slopes. 
Fertility is moderately high. 

This soil is used as range. It is well suited to herbage, 
but. becanse the deep and numerous gullies drain off mois- 


Figure 21.—Profile of Polich loam. 
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ture, the herbage cover is sparse. Erosion is active, and 
the gullies are susceptible to bank caving and side cutting. 
Some of the gullies are so large that control presents a 
formidable problem. Ungullied areas ought to be revege- 
tated with adapted grasses and shrubs. Ponderosa pine 
does not grow on thissoil. (Management group 3) 


Rock land 


Rock land (5 to 50 percent slopes) (Rk) makes up about 
10 percent of the survey Area. It includes two kinds of 
terrain. 

About one-third of the unit consists of large escarp- 
ments, steep breaks, rock ledges, rock outcrops, short es- 
carpments, talus slopes, and patches of shallow, mod- 
erately deep, and deep soil as a mantle over rock 
or as pockets among outcrops and ledges. The rock out- 
crops consist of granite, basalt, shale of the Chinle forma- 
tion, San Andres limestone, Glorieta sandstone, and 
Abo and Yeso sandstone. The slope range is 25 to 50 
percent. Much of the acreage is vegetated, some clensely 
and some only sparsely. The vegetation consists of 
ponderosa pine, Douglas-fir, oak brush, pinyon pine, juni- 
per, and such grasses as Arizona fescue, junegrass, blue 
grama, and squirreltail, These steep areas have scenic 
value (fig. 22). Their use for grazing is limited by the 
steep slopes, ledges, and escarpments. Logging is diffi- 
cult and requires special equipment. Wildlife, partic- 
ularly deer, find suitable food and avenues of escape ‘and 
concealment. The surface yield of water is high. 

Two-thirds of this unit consists of exposed Glorieta and 
Gallup sandstone and of pockets of loamy sand or sandy 
loam ranging from 10 to 40 square feet in area and from 
6 to 10 inches in depth. This part is associated with 
Osoridge and Bond soils. It is sparsely vegetated with 
stunted ponderosa pine, pinyon pine, juniper, and grass. 
The slope range is 5 to 25 percent. These less sloping 
areas are suited to timber, range, and wildlife. Runoff is 
high, and stock ponds located downslope from these areas 
are seldom dry. The scenery is spectacular. (Manage- 
ment group 8) 


Rock outcrop 


Rock outcrop, gently sloping (Ro) consists of outcrops 
of bare rock. Most of the rock is Glorieta sandstone 


(fig. 23), but small, isolated outcrops of granite are in- 
cluded in the areas mapped. The Glorieta sandstone oc- 
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Figure 22.—A steep area of Rock land. Soils in the foreground are 
of the McGaffey series. 


Figure 23.-Outcrop of Glorieta sandstone. The pine trees are 
growing in pockets of soil. 


curs as long, continuous strips that are gently sloping and 
nearly smooth. 

Runoff is rapid. It supplies water to adjacent lower 
lying soils. (Management group 10) 

Rock outcrop, cliffs (Rp) consists of the steep walls of 
box canyons, including Zuni Canyon, Pole Canyon, and 
Nutria Canyon. It also includes the steep escarpment 
faces that run east and west from Bluewater Canyon and 
those that run north and south from Zuni Canyon. ‘These 
very steep slopes, canyon walls, and escarpments (fig. 2) 
are natural barriers to the movement of livestock and wild- 
life. In many places they are impassable, either on foot 
or on horseback, and they affect the location of roads and 
trails. Many of the canyons and escarpments serve as 
barriers to the spread of wildfire. 

Most of the precipitation that falls on these areas runs 
off onto the soils downslope or into drainageways. The 
vegetation is sparse. (Management group 10) 


Sanchez series 


Shallow and very shallow, well-drained soils of the 
uplands make up the Sanchez series. ‘These soils formed 
in material weathered from a gray, sandy member of the 
Chinle formation. They ave at elevations of 7,200 to 7,800 
feet, where the annual precipitation is 16 to 19 inches. 
The vegetation consists of a mixed cover of trees, shrubs, 
and grasses. Ponderosa pine is the dominant tree, 
Apache-plume is the dominant shrub, and pine dropseed 
is the chief grass, Other vegetation includes pinyon pine, 
juniper, Gambel oak, mountain-mahogany, tice grama, 
and Arizona fescue. 

Sanchez soils have a pinkish-gray, brown, or gray sur- 
face layer that is highly porous, soft when dry and very 
friable when moist, and piney. They have a pinkish-gray 
to brown. subsoil that is very .hard and friable and has 
blocky structure. The substratum is made up of pinkish- 
gray to reddish-brown material that is very Hard or fri- 
able and is massive. The profile is free of lime. 

Soils of the Sanchez series occur on the northern and 
southern flanks of the Zuni Mountains. They are asso- 
ciated with Kiln, Ordnance, Showlow, and Thurloni soils. 

Sanchez stony complex, 10 to 20 percent slopes (Sa).— 
This complex consists mainly of Sanchez sandy loam, rock 
outcrops, and an unclassified shallow sandy soil. It 
occupies long dip slopes that are concave in places. 
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Rock outcrop, cliffs. This land type, rising high above the upland valleys, affords a spectacular view from the top of the 


escarpments. The nearly vertical walls of the canyon and the sweep of the pine forest present a majestic panorama. 


Stones, rocks, and outcrops cover 40 to 50 percent of. the 
surface. Most of the stones and other coarse fragments 
are pieces of thin-bedded sandstone. Petrified wood is 
common on the surface and within the profile. Where 
the vegetation consists of ponderosa pine, a 1-inch layer 
of organic litter overlies the mineral soil, In barren 
spots, the surface is crusted. Included in the areas 
mapped are areas of Kiln, Ordnance, and Thurloni soils, 
totaling about 10 percent of the acreage. Also included 
are local breaks where the slope is as much as 40 percent 
and other areas where the slope is only 5 percent. 

The surface layer of the Sanchez soil in this complex 
is pinkish-gray to brown, friable stony sandy loam about 
2 or 3 inches thick. This layer is vesicular and noncal- 
careous. Beneath it is 5 to 8 inches of reddish-gray or 
reddish-brown, friable, nonéaleareous sandy clay loam or 
clay loam. This layer either grades into a mixture of 
soil and sandstone or directly overlies sandstone. Gen- 
erally, the depth to sandstone is between 8 and 14 inches, 
but in a few places it is as little as 6 inches or as much as 
17 inches, 

The unclassified soil is commonly not more than 8 to 10 
inches deep. It is predominantly gray and pinkish gray, 
but in some areas it is brown or reddish brown. 

Infiltration is moderate, and permeability is moderate 
to moderately slow. The water-storage capacity is low, 
and there is no sustained yield. Runoff is rapid, and the 
erosion hazard is high. 


This complex is well suited to herbage and is used for 
spring, summer, and fall grazing. It produces browse 
plants that provide food for deer. It is only fairly well 
suited to timber. Some commercial timber is produced, 
but most of the trees grow slowly and are of poor quality. 
(Management group 8) 


Savoia series 


Deep and very deep, undulating, gently sloping and 
moderately sloping, well-drained soils make up the Savoia 
series. These soils formed in material weathered from 
sandstone and limestone. In places the parent material 
included some wind-deposited material. In one area near 
Oso Ridge, the parent material consisted of wind-depos- 
ited material over material weathered from basalt. These 
soils occur at elevations of 7,100 to 8,000 feet, where the 
amnual precipitation is 17 to 19 inches. At the higher 
elevations ponderosa pine predominates in the overstory, 
but there is some Gambel oak. The understory is Arizona 
fescue, pine dropseed, mountain muhly, and blue grama. 
At the lower elevations scattered pinyon pine and juniper 
make up the overstory, and blue grama and squirreltail 
make up most of the understory. 

Savoia soils have a noncalcareous, grayish-brown or 
reddish-brown surface layer that. is soft when dry and 
very friable when moist and has platy or granular struc- 
ture. The surface is generally covered by a 14- to 1-inch 
layer of needle litter. The soils have a reddish-brown to 
yellowish-red, noncaleareous subsoil that is hard or friable 
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and has prismatic or blocky structure. In most, places 
the subsoil appears cemented when dry. The substratum 
is calcareous, reddish brown or yellowish red, and massive. 
Tt is hard when dry and friable when moist. The depth 
to lime varies from place to place. 

Soils of the Savoia series occur in many parts of the 
Area. They are associated with Concho, Jekley, Show- 
low, and Trail soils. 

Savoia fine sandy loam, 2 to 5 percent slopes ($b}.— 
This soil is on fans, terraces, and uplands extending east 
and west from the base of the Nutria Hogback, and on 
fans and foot slopes along the base of Oso Ridge. Rock 
outcrops occur only where the soil is underlain by basalt. 
In these areas outcrops cover 15 percent of the surface. 
Coarse fragments occur on the surface only in spots. In- 
cluded in the areas mapped are a few places west of the 
hogback where the slope is as much as 10 percent. 

The surface layer is noncalcareous, brown to reddish- 
brown, friable fine sandy loam about 6 inches thick. It 
is covered with litter of pine needles and grass. The sub- 
soil is noncalcareous, yellowish-red, friable light sandy 
clay loam or heavy sandy loam about 24 inches thick. 
This overlies a thick layer of yellowish-red, massive, cal- 
careous, triable fine sandy loam. 

Tho color of the surface layer is commonly reddish 
brown, but in places it is brown or grayish brown. The 
texture of this layer may be fine sandy loam, sandy loam, 
ov light loam. The texture of the subsoil may be sandy 
loam, sandy clay loam, or light loam. The substrata are 
fine sandy loam and sandy loam. Most commonly, the 
depth of the soil is 48 inches, but it may be as little as 36 
inches or as much as 60 inches. 

Infiltration is moderate to rapid, and permeability is 
moderate to moderately rapid. Runoff is moderately 
slow, and the erosion hazard is moderate. In areas where 
the vegetative cover is depleted, the hazard of wind erosion 
is severe. The capacity for water storage is high, and the 
capacity for sustained yield is good at the higher eleva- 
tions. The capacity to supply moisture to plants is good, 
and roots penetrate deeply. Fertility is high. 

This soil is well suited to timber and herbage. It pro- 
vides excellent spring, summer, and fall range for cattle, 
and it produces good ponderosa pine. The trees are 
thrifty and have good form. There is much young pine, 
and the capacity for natural regeneration is good. The 
clumps of oak brush provide forage for deer and turkey. 
It is important to maintain the high productive capacity 
of thissoil. (Management group 5) 

Savoia fine sandy loam, 5 to 20 percent slopes (Sf). — 
This soil is on toe slopes and on higher fans and ter- 
races than Savoia fine sandy loam, 2 to 5 percent slopes. 
Tt occurs in narrow strips that finger into the less sloping 
fans. ‘The slope breaks sharply at the outer edges of the 
areas. Runoff is medium, and the erosion hazard is high. 

This soil is well suited to timber and herbage. It pro- 
vides excellent spring, summer, and fall range for cattle, 
and it- produces good ponderosa pine. The clumps of 
oak brush provide forage’ for deer and turkey. (Man- 
agement group 5) 


Showlow series 


Deep and moderately deep, dark-colored, moderately 
well drained, fine-textured soils make up the Showlow 
series. These soils formed in material weathered from 


clayey shale of the Chinle formation. They are at eleva- 
tions of 7,500 to 7,800 feet, where the annual precipitation 
is 15 to 18 inches, The vegetation consists of pinyon pine, 
juniper, some ponderosa pine, and a ground cover of scat- 
tered Arizona fescue, squirreltail, blue grama, yucca, and 
annual weeds. Oak brush and mountain-mahogany grow 
in many places. 

Showlow soils have a brown to dark reddish-brown sur- 
face layer that is soft to slightly hard when dry and friable 
when moist and has platy to granular structure. They 
have a dark reddish-brown subsoil that is hard when dry 
and firm when moist and has blocky structure. Their 
substratum is dark reddish brown, extremely hard, cal- 
careous, and blocky. The lower part of the substratum 
contains many fragments of shale. The texture is mainly 
clay below a depth of 6 inches. 

Soils of the Showlow series occur chiefly in the western 

art of the Area. They are associated with Ordnance, 
anchez, and Thurloni soils. 

Showlow loam, 0 to 5 percent slopes (Sh).—This soil 
is on old alluvial fans and terraces in Dents Valley, north 
of Ramah Reservoir. 

The surface layer is reddish-brown, friable loam about 
2 inches thick. The subsoil is reddish-brown, noncal- 
careous, firm silty clay or clay about 26 inches thick. Be- 
neath this is dusky-red, friable, calcareous silty clay loam 
about 24 inches thick. In most places this layer contains 
visible lime. Its lower part is massive. In many places 
the uppermost 2 or 3 inches are hard when dry, probably 
as a result of trampling by cattle. 

Infiltration is moderate or moderately slow, and perme- 
ability is moderately slow. The capacity to store water 
is medium, but the capacity for sustained yield is low. 
Runoff is slow, and the erosion hazard is low to moderate. 
Fertility is moderately high. 

This soil is well suited to herbage. Itis used for summer 
range. Blue grama is abundant. There is much pinyon 
pine and juniper, but little ponderosa pine. Browse for 
deer is lacking. (Management group 9) 

Showlow clay loam, 5 to 15 percent slopes (Sm).—This 
soil is on old colluvial fans, foot slopes, and upland 
benches. In local areas outcrops of shale and sandstone 
occupy as much as 40 percent of the surface. In some 
places gravel and fragments of shale cover as much ‘as 380 
percent of the surface. ‘There are scattered short step 
breaks where the slope is as much as 20 percent. 

The surface layer is dark reddish-brown, noncalcareous, 
friable clay loam or heavy loam 6 to 8 inches thick. Below 
this is reddish-brown or red, hard or firm, noncalcareous, 
plastic clay, 1 to 3 feet thick, that grades into calcareous, 
shaly clay or sandy clay. In most places this soil is 30 
to 36 inches deep, but the depth ranges from 24 inches to 
more than 48 inches. 

The color of the surface layer ranges from reddish 
brown to brown to gray to black. The color of the subsoil 
is reddish brown or red, and the color of the substratum 
is variegated gray and red. The variation im color is 
caused by the wide range in color of the weathered shale. 
The soils are noncalcareous above the shaly clay. 

Infiltration is moderate to moderately rapid. Perme- 
ability of the subsoil and substratum is slow to very slow. 
The water-storage capacity is low to medium, and there 
is little chance of sustained yield. Runoff is medium to 
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rapid.. During hard rains, runoff water is laden with 
sediments. ‘Ihe erosion hazard is high, and much of the 
acreage is severely eroded. Fertility is medium. 

This soil is poorly suited to timber. Ponderosa pine 
trees are stunted and of poor quality. The capacity for 
natural regeneration is poor at best, and in many areas 
ponderosa does not reseed at all. This soil is only mod- 
erately well suited to herbage, but it is used for summer 
range. The oak brush and mountain-mahogany provide 
food for deer and turkey. The erosion hazard limits the 
use of this soil. (Management group 6) 


Supervisor series 


Well-drained, shallow to moderately deep soils make up. 
the Supervisor series. These soils formed in material 
derived from granite and granitic gneiss. They are at 
elevations of 8,600 to 9,200 feet, where the annual precipi- 
tation is 20 to 25 inches. The vegetation consists of pon- 
derosa pine, Douglas-fir, limber pine, and a ground cover 
of Arizona fescue, mountain muhly, squirreltail, and wild 
oats, Wild flowers and wild strawberries grow in 
profusion. 

Supervisor soils have a brown or dark-brown, gritty 
surface layer that is soft when dry and loose when moist 
and has granular structure. They have a brown subsoil 
that is slightly hard when dry and very friable when 
moist and has weak, blocky structure. It is gravelly and 
weakly developed. The substratum is brown also. It is 
soft when dry and loose when moist and has weak, blocky 
structure. It is gravelly and rests on granite and gneiss. 

Soils of the Supervisor series occur on steep, north- 
facing slopes in the vicinity of Mt. Sedgwick. They are 
associated with Mirabal, Larry, and Tampico soils. 

Supervisor stony loam, 20 to 45 percent slopes (Su).— 
This soil is on steep, north-facing slopes in the uplands. 
There are some granite outcrops, and 10 to 15 percent of the 
surface is covered with gravel, cobblestones, and coarse 
fragments of rock. Included in the areas mapped are some 
areas where the texture of the surface layer is gravelly 
sandy loam or gravelly loam. 

The surface is covered with a mat of pine and fir needles 
2 or 8 inches thick. The surface layer is dark-brown 
stony loam about 5 inches thick. It is soft when dry and 
loose when moist. It has a distinctly gritty feel. The 
subsoil is dark-brown, friable gravelly loam about 7 inches 
thick. This is underlain by soft or loose gravelly sandy 
loam, 8 to 12 inches thick, that rests on unweathered 
granite, 

The depth to fractured bedrock ranges from 12 to 30 
inches and. is generally more than 20 inches. Gravel makes 
up approximately 25 to 30 percent of the soil mass. The 
content of stones and ‘cobblestones increases with depth. 

Infiltration is rapid, and permeability is moderately 
rapid. The capacity for sustained yield of water is very 
high. Runoff is medium, and the erosion hazard is high. 
Roots penetrate to the fractured granite. ‘The organic- 
matter content of the surface layer is high. Fertility is 
moderate. 

This soil is well suited to ponderosa pine and is mod- 
erately well suited to herbage. It is used for summer 
range. The forest-covered slopes are scenic, and they pro- 
vide areas of escape and concealment for deer and turkey. . 
(Management group 4) 
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Tabiona series 


Deep, well-drained, medium-textured, highly calcareous 
soils make wp the Tabiona series. These soils formed in 
alluvium and colluvium derived from San Andres lime- 
stone and from sandstone of the Yeso formation, They 
are at an elevation of about 7,500 feet, where the annual 
precipitation is about 14 inches. ‘The vegetation consists 
of blue grama, snakeweed, rabbitbrush, and some juniper 
and pinyon pine, 

Tabiona soils have a highly calcareous, reddish-brown 
surface layer that is soft or loose when dry and very fri- 
able when moist and has granular structure. They have 
a reddish-brown, highly calcareous, blocky subsoil that is 
slightly hard to hard when dry and very friable when 
moist. This substratum is reddish brown, calcareous, 
slightly hard or friable, and massive. 

Soils of the Tabiona, series occur as fans and valley fill 
adjacent to the Zuni Canyon escarpment. They are asso- 
ciated with Jekley, McGaffey, and Tampico soils and with 
Rock outcrop, cliffs. 

Tabiona fine sandy loam, 10 to 15 percent slopes 
{Ta)—This soil oceurs in strips along the base of high 
escarpments. There are only a few stones on the surface. 
There are some gullies, mostly leading from the base of 
the escarpments to the main drainageways. These gullies 
were formed mainly through the force of runoff from the 
adjacent escarpments and the talus slopes. 

The surface layer is reddish-brown, highly calcareous, 
granular fine sandy loam about 10 inches thick. It is 
soft. when dry and very friable when moist. The subsoil 
is reddish-brown, highly calcareous, very friable, blocky 
loam or clay loam about 8 inches thick. The lower part 
of the subsoil contains visible lime and unweathered frag- 
ments of limestone and sandstone. Below this is reddish- 
brown, strongly calcareous, blocky sandy loam, about 10 
mene thick, that grades to very friable, massive sandy 
oam, 

Infiltration and permeability are moderate. The capac- 
ity to store water ig medium, but the capacity for 
sustained yield is low. Runoff is generally medium, but 
it is moderately rapid in areas where the vegetative cover 
is depleted. The erosion hazard is moderate, but the soil 
is susceptible to gullying. Root penetration is moderately 
deep. Fertility is medium. 

This soil is moderately well suited to herbage and is 
used for spring, summer, and fall range. It is below the 
zone that receives enough moisture for ponderosa pine. 
There is little pinyon pine or juniper. Browse suitable for 
big game is lacking. (Management group 9) 


Tampico series 


Deep, dark-colored, well-drained soils, mainly on bot- 
tom lands, make up the Tampico series. ‘These soils formed 
in alluvium derived from reddish-brown granitic rocks. 
They are at elevations of 7,700 to 8,500 feet, where the 
annual precipitation is 18 to 22 inches. The vegetation 
consists mainly of ponderosa pine. Douglas-fir and aspen 
are mixed with the pie at the higher elevations. Some 
pinyon pine and juniper and scattered stands of oak brush 
also grow on these soils. The ground cover consists 
chiefly of Arizona fescue, blue grama, mountain muhly, 
rabbitbrush, and iris. In many places the iris plants are 
abundant. 


28 SOIL ‘SURVEY 


Tampico soils have a dark-brown surface layer that is 
soft when dry and very friable when moist and has platy 
to granular structure. Both their subsoil and their sub- 
stratum are reddish brown and gravelly. They are very 
hard when dry and friable when moist and have blocky 
structure. These soils have a pronounced gritty feel be- 
cause of the high content of fine particles of granite. 

Soils of the FPanpieo series occur on the floors of long, 
narrow valleys and canyons, on alluvial fans, and on 

ently sloping toe slopes. They are associated with Mc- 
Garfey, Mirabal, Supervisor, and Zuni soils. 

Tampico loam (2 to 10 percent slopes) (Tc]—About 90 
percent of this soil is on ihe floors Be drainageways and 
canyons in areas underlain by granite. The rest is on 
broad alluvial fans. This soil is noncaleareous. In most 
places the surface is free of coarse fragments, but in the 
narrow drainageways there are some granitic cobblestones 
and stones on the surface. 

The surface layer is dark-colored, granular loam about 
11 inches thick. “It is covered by an inch of organic mulch. 
The texture of the surface layer may be loam or sandy 
loam. Beneath this is reddish-brown gravelly clay loam, 
18 to 20 inches thick, that grades to reddish-brown very 
gravelly clay loam or loam. The texture of the subsoil 
may be loam or sandy clay Joum. Considerable micaceous 
material occurs throughout the profile. In most places this 
soil is 40 inches deep, but the depth may be as little as 36 
inches or as much as 48 inches. In many places a buried 
soil is exposed along stream channels. 

Infiltration is rapid, and permeability is moderate. 
The capacity for water storage and the capacity for 
sustained yield are high. Runoff is slow. The erosion 
hazard is ‘moderate, and most areas are gullied. Root 
penetration is deep. Fertility is Jow to moderate. 

Ungullied areas on bottom lands are well suited to 
ponderosa pine. In the gullied areas the trees grow more 
slowly and are of poorer quality, because the gullies drain 
off moisture and reduce the supply of water. The bottom- 
land areas are only fairly wall suited to herbage. 
productivity is low, and recovery of the plant cover after 
grazing is slow. Browse is scarce. The alluvial fans 
are highly productive of grass but are less suitable for 
ponderosa pine than the bottom lands. (Management 
group 2) 

Tampico loam, dark variant (1 to 3 percent slopes) 
(Td].—This soil occupies the narrow alluvial floors of 
mountain canyons in the vicinity of Mt. Sedgwick. It is 
highly stratified. In most, respects it resembles the lower 
lying Tampico Joam, but it is darker colored and is sub- 
ject to flooding and seepage. This soil is now well 
drained, but it formerly had a high water table and was 
saturated for several months during the year. Probably 
it was the development of gullies that resulted in improved 
internal drainage. 

The surface Jayer is dark-gray to black, friable loam 
or silt loam about 6 inches thick. The subsoil is dark- 
brown, friable silt loam about 12 inches thick. Below 
this is dark grayish-brown, friable, gravelly heavy loam 
or clay loam, about 24 inches thick, that grades to dark 
grayish-brown gravelly loam. There are few stones in 
the profile, but some of the layers are gravelly. 

Infiltration is rapid, and permeability is moderately 
rapid. The capacity to store water and to release it to 
springs and seeps ishigh. Runoff is slow, but gullies have 


Their. 


formed and the erosion hazard is high. Roots penetrate 
to considerable depth. Fertility is medium. 

This soil is very well suited to ponderosa pine and. well 
suited to herbage. It is best used for timber and for 
water storage. (Management group 2) 


Thurloni series 


Moderately deep and deep, moderately well drained, 
fine-textured, strongly calcareous soils make up the Thur- 
loni series. These soils are on uplands. They formed in 
materia] weathered from clayey shale of the Chinle for- 
mation. They are at elevations of 6,000 to 7,000 feet, 
where the annual precipitation is 14 to 17 inches. The 
vegetation consists mainly of pinyon pine and juniper, 
but there is some ponderosa pine, oak ‘brush, mountain- 
mahogany, blue grama, western wheatgrass, and squirrel- 
tail. Greasewood and shadscale grow in the drier areas. 
In many places the stands of pinyon and juniper are so 
dense that there is little other vegetation. 

Thurloni soils have a thin, dusky-red surface layer that. 
is very soft when dry and firm ‘to friable when moist and 
has granular structure. The surface -is generally cov- 
ered with a 14- to 1-inch layer of needle litter. The sub- 
soil and the substratum are weak red or dusky red. 
They are hard when dry and firm when moist and have 
blocky structure. These soils are calcareous throughout, 
and the content of lime increases with depth. Petrified 
wood is common on the surface, and fragments of lime- 
stone occur in some profiles. 

The red color is characteristic of the normal soils of the 
Thurloni series, but a black variant of these soils is also 
mapped in the Zuni Mountain Area. The variant occurs 
at elevations of 7,800 to 8,100 feet, where the annual pre- 
cipitation is 18 to 20 inches. The vegetation includes a 
great deal of Gambel oak and patches of ponderosa pine. 

Soils of the Thurloni series occur on the lower flank of 
the Zuni Mountains. They are associated with Prewitt, 
Sanchez, and Ordnance soils. 

Thurloni clay, 5 to 20 percent slopes (Th)—This soil 
occurs in the uplands where the vegetation is mainly 
pinyon pine and juniper. ‘About 20 percent of the surface 
is covered with fragments of shale and sandstone. In 
places there are short breaks where the slope is as much 
as 80 percent. A small acreage of shaly alluvium is in- 
cluded in the areas mapped. 

The surface layer is dusky-red to red, calcareous clay 
or clay loam bout 2 to 4 inches thick. Beneath this is red, 
plastic, strongly calcareous clay, 12 to 24 inches thick, 
that grades to a highly calcareous, massive layer that 
contains much shale. 

In most. places this soil is 30 inches deep, but the depth. 
ranges from 24 to 40 inches. Generally, the soil is cal- 
careous to the surface, and visible lime is present just a 
few inches below the surface. 

The color of the surface layer is dominantly red and red- 
dish brown, but in places it is grayish brown and brown. 
The color of the subsoil is generally red, but it may be 
grayish red ov dark gray. The variation is caused by the 
range in color of the shale beds. When dry, most of this. 
soil 1s loose or soft, but in places the surface crusts. 

Infiltration is generally moderate to rapid. Permea- 
bility is slow to moderately slow. The capacity to store 
water is only medium, and the capacity for sustained yield 
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is very low. Runoff is slow to medium in most places, 
but it is rapid on the steeper slopes. The erosion hazard 
is high, and many areas are gullied or eroded. Fertility 
is high. 

This soil is used chiefly for spring, summer, and fall 
grazing. It is poorly suited to commercial production of 
ponderosa pine but is moderately well suited to herbage. 
Many areas are used as winter range by deer. Careful 
management is needed to maintain enough vegetative cover 
to control erosion. (Management group 6) 

Thurloni clay, black variant, 3 to 10 percent slopes 
(Tk).—This soil is like Thurloni clay, 5 to 20 percent slopes, 
but it has a distinctive black color, It occurs only at the 
mouth of and immediately adjacent to Dan Valley. 
Cherty gravel and quartzite are common on the surface 
and within the profile. In many places nodules of lime 
occur on the surface. There are some gullies. Rills and 
cuts form easily. 

The texture of the surface layer is generally clay, but 
it may be silty clay loam or heavy clay loam. The subsoil 
is clay. 

Runoff is slow to medium, and the erosion hazard is 
high. The capacity for water storage is only medium, 
and the capacity for sustained yield is low. Fertility is 
moderately high to high. 

This soul is used chiefly for spring, summer, and fall 
grazing. It is moderately well suited to herbage, but it is 
poorly suited to timber. It supports a great deal of 
Gambel oak and islands of ponderosa pine. The thickets 
of oak brush provide food for deer and turkey. (Manage- 
ment group 6) 


‘Trail series 


Deep, well-drained soils on smooth, gently sloping al- 
luvial fans and valley bottoms make up the Trail series. 
These soils are somewhat stratified and moderately coarse 
textured. They formed mainly in reddish-brown alluvium. 
washed from adjacent sandstone slopes. Some of the par- 
ent material may have been wind deposited. These soils 
are at elevations of 7,000 to 7,500 feet, where the annual 
precipitation is 15 to 18 inches. The vegetation is mostly 
ponderosa pine, but it includes blue grama, oak brush, 
juniper, filaree, rabbitbrush, mullein, Russian-thistle, 
sacaton, and squirreltail. ; 

Trail soils have a reddish-brown surface layer that is 
loose when dry and friable when moist and is single grain 
or has platy structure. Their subsoil and substratum are 
reddish brown, soft when dry and friable when moist, and 
massive or single grain. Generally, these soils are cal- 
careous to the surface. In places they overlie a buried 
soil. 

Soils of the Trail series occur in the southern and south- 
western parts of the Area, between the Nutria Hogback 
and the western flank of the Zuni Mountains. They are 
associated with Savoia and Prewitt soils. 

Trail loamy fine sand (1 to 3 percent slopes) (Tm).—This 
soil is on smooth alluvial fans and bottoms. The surface 
is free of stones and outcrops. In places there are pebbles 
and fine gravel within the soil mass. Deep gullies have 
formed. 

The surface layer is reddish-brown loamy fine sand 
about 12 inches thick. Reddish brown is the typical color 
of this soil, but in places brown is the dominant color. 
The texture of the surface layer is generally loamy fine 


sand, but local spots have a loamy sand or sandy loam tex- 
ture. The subsoil is reddish-brown, weakly calcareous 
fine sandy loam or loamy fine sand that grades to massive, 
weakly consolidated sandy material. : 

Infiltration is rapid, and permeability is moderately 
rapid. Water penetrates deeply. The capacity to store 
water is high, but the capacity for sustained yield is low 
to medium. Runoff is slow. “The erosion hazard is high, 
and headeuts form easily once.a gully is started. Root 
penetration isdeep. Fertility is moderate. 

This soil is moderately well suited to both timber and 
herbage. It is used for grazing late in spring, in summer, 
and early in fall. Most of the original pine has been cut, 
but the second-growth stand is fair. (Management group 


Trail loamy fine sand, hummocky (1 to 3 percent 
slopes) (Tn}.—This soil is on north-facing slopes. In most 
respects it is like Trail loamy fine sand, but it'is hummocky 
and there are some active dunes. It may have been dry- 
farmed at one time. This soil is highly susceptible to 
wind erosion. 

The vegetation consists chiefly of rabbitbrush, annual 
weeds, and blue grama. Most of it is on the leeward side 
of low dunes and in troughs between the dunes. A few 
ponderosa, pines grow in the troughs. : 

This soil is less suitable for ponderosa pine than the 
smoother phase of Trail loamy fine sand, but it is moder- 
ately well suited to herbage. A good vegetative cover is 
needed to control erosion. (Management group 2) 


Turkeysprings series 


Deep, well-drained, calcareous soils on benches and on 
long, gentle dip slopes make up the Turkeysprings series. 
These soils formed in material derived from limestone of 
the San Andres formation and modified in places by high- 
ly calcareous clayey shale of the Chinle formation. They 
are at elevations of 7,200 to 7,800 feet, where the annual 
precipitation is 19 or 20 inches. These soils are easy to 
dig, and they feel soft when walked upon. The vegeta- 
tion consists of ponderosa pine, pinyon pine, juniper, 
Gambel oak, cliffrose, Apache-plume, blue grama, and 
Arizona fescue. 

Turkeysprings soils have a calcareous, reddish-brown 
surface layer that is very soft when dry and friable when 
moist and has platy to granular structure. The subsoil 
is highly calcareous, reddish brown, and blocky. It is 
hard to very hard when dry and friable when moist. The 
reddish-brown, highly calcareous substratum is hard when 
dry and friable when moist. It is massive or has blocky 
structure. Limestone bedrock is at a depth of 40 to 50 
inches in most places. 

Soils of the Turkeysprings series occur on undulating 
uplands. ‘They are associated with Fortwingate, Kiln, 
and McGaffey soils, 

Turkeysprings clay loam, 2 to 10 percent slopes (Tu).— 
This soil is on benches and uplands. It is calcareous to 
the surface. In a few places, on short, sharp breaks, 
the slope is as much as 20 percent. Included in the areas 
mapped are areas of Kiln rocky complex, 8 to 20 percent 
slopes. Also included are areas of a strongly calcarcous 
soil on alluvial fans. The inclusions are about equal in 
extent and make up approximately 10 percent of the 
complex. 
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The surface layer is reddish-brown, friable clay loam 
or loam about 7 inches thick. 
brown or grayish brown. Most of the surface is covered 
with a 14- to 1-inch layer of needle litter. The subsoil 
is reddish-brown, friable clay loam or silty clay loam 
about 10 inches thick. This is underlain by silty clay or 
silty clay loam, 20 inches thick, that is massive or has 
blocky structure. The depth to limestone-bedrock is as 
much as 50 inches in places. 

Infiltration is rapid, and permeability is moderate. The 
capacity for water storage is high, but the capacity for 
sustained yield of water is only medium at best. Runoff 
is slow to medium. Root penetration is moderately deep. 
Fertility is moderately high. Although there is a mod- 
erate hazard of erosion, the vegetative cover is adequate 
for protection, and there is little damage from erosion. 
The surface layer of the included alluvial soil is highly 
dispersed and easily eroded. This inclusion has rapid 
runoff, and rills and gullies are common. 

This soil is used for production of ponderosa pine and 
for seasonal grazing. It is well suited to timber and 
herbage. Oak brush, cliffrose, and Apache-plume pro- 
vide good browse for deer. On the included alluvial soil, 
there are no trees and the vegetation consists of Russian- 
thistle, snakeweed, reedgrass, rabbitbrush, blue grama, and 
western wheatgrass. (Management group 5) 


Valentine series 


Deep, somewhat excessively drained, coarse-textured 
soils on undulating or hummocky uplands make up the 
Valentine series. The hummocks formed partly as a re- 
sult of wind action. These soils developed in old wind- 
blown deposits and in material derived from sandstone 
of the Chinle formation. They are at an elevation of 
8,200 feet, where the annual precipitation is about 18 
inches. The vegetation consists of a mixed cover of 
ponderosa pine, rabbitbrush, bitterbrush, grass, and forbs. 
Much of the acreage has been heavily cut over. Regenera- 
tion of ponderosa pine is good in most places. 

Valentine soils have a brown, single-grain surface layer 
that is soft when dry and loose when moist. They havea 
light-brown or brown, single-grain substratum that is 
slightly hard when dry and loose when moist. The sub- 
stratum is underlain by soft, massive sandstone that con- 
tains many rounded grains of sand. 

Soils of the Valentine series occur on the southern flank 
of Oso Ridge. They adjoin Kiln and Sanchez soils. 

Valentine loamy fine sand, 5 to 15 percent slopes 
(Va).—This soil is on dip slopes. It is free of outcrops and 
almost free of stones. . 

The surface layer is brown, very friable, noncalcareous 
loamy fine sand about 9 inches thick, The'texture ranges 
from fine sand to loamy fine sand to fine sandy loam. 
Beneath this is brown, loose, noncalcareous fine sand, about 
40 inches thick, that grades to massive, soft sandstone. 
Nearly all of the sand grains are rounded. ‘Typically, 
the soils are noncalcareous, but lime occurs in spots, prob- 
ably as a result of the presence of lime in the sandstone. 
In most places the depth of the soil is between 50 and 55 
inches, but it may be as little as 40 inches or as much as 
60 


Infiltration is very rapid, and permeability is rapid. 
The capacity for water storage is moderate, and the capac- 
ity for sustained yield of water is low. Runoff is slow, 


In places the color is: 


but the erosion hazard is high. Roots penetrate deeply. 
Fertility is medium. 

This soil is well suited to timber and herbage. It is 
used for production of ponderosa pine and for summer 
range. Although the pine has been heavily cut, this soil 
supports a stand of thrifty and vigorous young trees. 
The understory of shrubs and forbs supphies desirable 
forage for deer. Careful management is necessary to 
maintain an adequate cover of vegetation, because wind 
erosion and water erosion are active in areas where the 
plant cover is depleted. (Management group 2) 


Wilcoxson series 


Deep and moderately deep, well-drained soils on gently 
undulating uplands and terraces make up the Wilcoxson 
series. They formed in material weathered from Madera 
limestone. In places the soils have been slightly modified 
by granite. They are at elevations of 7,600 to 8,000 feet, 
where the annual precipitation is 18 to 20 inches, The 
vegetation consists mainly of blue grama and Arizona 
fescue. There is also snakeweed, rabbitbrush, oak brush, 
and ponderosa pine. 

Wilcoxson soils have a dark reddish-brown or brown 
surface layer that is soft when dry and friable when 
moist and has platy to granular structure. They have a 
reddish-brown subsoil that is very hard when dry and 
friable when moist and has prismatic to blocky structure, 
Their substratum is reddish brown and calcareous. It is 
hard when dry and friable when moist and has weak pris- 
matic to blocky structure. In most places the depth to 
hard limestone is more than 40 inches, 

Soils of the Wilcoxson series occcur in areas abutting 
the granite uplifts of the Zuni Mountains. They are as- 
sociated with Andrews, Jekley, McGaffey, and Zuni soils. 

Wilcoxson loam, 3 to 5 percent slopes (Wc).—This soil 
is on old terraces. In some areas, on short breaks, the 
slope is as much as 15 percent. Included in the areas 
mapped are areas of Mirabal stony loam, 5 to 15 percent 
slopes, that make up about 10 percent of the acreage. 
Also included are small outcrops of granite and small 
areas of Zuni sandy loam, 2 to 10 percent slopes. Many 
quartz pebbles are on the surface and, within the profile. 

The surface layer is brown, friable, noncalcareous loam 
or fine sandy loam about 8 to 10 inches thick. Under 
trees there is a 1- or 2-inch layer of needle litter. The 
subsoil is noncalcareous, reddish-brown or brown clay, 
about 15 to 20 inches thick, that is hard when dry. This 
ig underlain by a strongly calcareous mixture of clay, 
fragments of lime, and weathered granite. This layer 
is commonly at a depth of 36 inches, but in places it is at 
a depth of only 20 inches. 

Infiltration is moderate, and permeability is moderate 
or moderately low. The capacity for water storage and 
the capacity for sustained yield of water are medium. 
Runoff is medium, and the erosion hazard is moderate. 
Fertility is moderately high. 

This soil is well suited to herbage and is used as summer 
range for cattle. It is well suited or moderately well 
suited to timber and supports a good stand of young pon- 
derosa pine. Some of the areas were formerly used for 
oats and other small grains, but none of the acreage is 
now used for cutivated crops. The old fields have re- 
verted to native grasses. Use of these soils by wildlife is 
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limited by the scarcity of suitable browse. 


(Management 
group 5.) 


Wilcoxson clay loam, 3 to 15 percent slopes (Wo).— | 
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This soil is on undulating and rolling uplands. In places Vink 


there are outcrops, and in some areas as much as & 


30 percent of the surface is covered with gravel and 
nodules of limestone. Included in the areas mapped are 
areas of a, cherty soil with a thinner, coarser textured sur- 
face layer than the Wilcoxson soil: This inclusion makes 
up 5 percent of the mapping unit. It occurs chiefly in 
the northeastern part of the survey Area and is 200 to 400 
feet lower in elevation than the major part of the mapping 
unit. It has a good cover of blue grama, pinyon pine, 
and juniper. 

The surface layer of Wilcoxson clay loam, 3 to 15 per- 
cent slopes, is reddish-brown, rioncalcareous, friable clay 
loam about 7 inches thick. The texture ranges from silt 
loam to clay loath, and the color from reddish gray to dark 
grayish brown or dark reddish brown. The subsoil is 
reddish-brown, friable heavy clay about 16 inches thick. 
In most places the texture of the subsoil is clay, and the 
color is reddish brown or strong brown. The lower part 
of the subsoil is highly calcareons and contains much visi- 
ble lime. The subsoil is underlain by reddish-brown clay 
that contains pebbles and nodules of limestone and is about 
20 inches thick. The depth to limestone is normally 40 


to 50 inches, but in places the depth to bedrock or to, 


boulders is only 30 inches. 

Infiltration is moderate, and permeability is moderately 
slow. The capacity for water storage is medium to high, 
but the capacity for sustained yield of water is low. Run- 
off is slow to medium, and the erosion hazard is moderate. 
Root penetration is moderately deep, and roots are abun- 
dant in the uppermost 12 inches of the profile. 

This soil is moderately well suited to timber and herb- 
age. It provides forage for summer grazing, but much 
ot the desirable herbage has been depleted. aMost of the 
mature pine has been logged, and the remaining trees are 
young. The use of this soil by big game is limited by the 
scarcity of suitable browse. (Management group 5) 


Zuni series 


Deep and moderately deep, moderately well drained, 
noncalcareous soils on gently sloping and gently undulat- 
ing uplands make up the Zuni series. These soils formed 
in reddish, medium-textured or fine-textured material 
weathered from granite. They are at elevations of 7,800 
to 8,200 feet, where the annual precipitation is 18 to 20 
inches, The overstory consists mainly of second-growth 
ponderosa pine (fig. 25) but includes some Gambel oak. 
The understory consists of Arizona fescue, mountain 
muhly, blue grama, and squirreltail. Most areas of these 
soils have been heavily logged, but natural regeneration 
of ponderosa pine is good, and reproduction thickets are 
common. 

Zuni soils have a grayish-brown to brown surface layer 
that is soft when dry and very friable when moist and has 
platy to granular structure: In most places the surface 
1s covered by a 1- to 2-inch layer of pine needles and grass 
litter. The subsoil is reddish brawn. It is very hard or 
extremely hard when dry and friable when moist. It has 
prismatic to blocky structure. The substratum is also 
reddish brown. It is slightly hard when dry and friable 
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Figure 25.—Zuni sandy loam, 2 to 10 percent slopes, forested with 
ponderosa pine. 


when moist and is massive. It contains much weathered 
granite. All ofthe layers have a gritty feel. 

Soils of the Zuni series occur in forested areas. They 
are associated with Mirabal, Wilcoxson, and Tampico soils. 

Zuni sandy loam, 2 to 10 percent slopes [Zd).—This soil 
is on gently sloping to undulating uplands. Included in 
the areas mapped are areas of Tampico soils in swales and 
on the floors of narrow canyons. Also included are out- 
crops of granite and areas of Mirabal stony loam, 5 to 15 
percent slopes. These included areas make up about 10 
percent of the mapping unit. 

The surface layer is brown, light-brown, or grayish- 
brown, friable sandy loam about 12 inches thick. ‘The sub- 
soil is reddish-brown or brown, friable clay loam or clay 
about 16 to 20 inches thick, In places the subsoil contains 
a few pebbles of granite. The substratum is reddish- 
brown, brown, or yellowish-red, friable sandy clay Joam 
mixed with weathered granite, In most places the depth 
of the soil is bétween 36 and 48 inches, but it may be as 
little as 20 inches or as much as 60. The variation in the 
color of the soil results from variation in the color of the 
underlying granite. 

Infiltration is moderate in most pl aces, but it is slower 
in places that do not have a mat of litter, because the sur- 
face becomes puddled and crusted. Permeability is mod- 
erate in the upper part of the profile but is retarded in 
the clayey subsoil. The capacity for water storage is 
medium to high, and the capacity for sustained yield of 
water is medium. Runoff is generally slow because of the 
mat of litter, but it is medium to fast in bare areas. The 
erosion hazard is moderate. Fertility ismedium. 

This soil is moderately well suited to timber and herbage. 
Wildlife, mainly deer, inhabit the area, although desiranls 
browse is scarce. Ponderosa pine grows rapidly the first 
30 or 40 years, then more slowly, The forests are scenic, 
and the use of these areas for recreation could be increased. 
(Management group 5) 

Zuni-Mirabal stony loams, 10 to 30 percent slopes 
(Zm)}.—This complex consists of intermingled Zuni and 
Mirabal soils. It occurs in many of the areas that are 
underlain by granite. The Zuni soils make up 60 percent 
of the mapping unit and generally oceupy the less sloping 
areas, 
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Some areas have granite outcrops. In many places 
stones and cobblestones make up as much as 40 percent of 
the soil mass, Other areas, mainly of Zuni soils, are al- 
most free of stones. The depth of the soil is 18 to 24 
inches in most places, but it may be as little as 10 inches 
or as much as 85. The Zuni soils have distinct layers, but 
the Mirabal soils do not, Areas that have not been heav- 
ily logged have a layer of needle litter on the surface. 

Infiltration is rapid, and permeability is moderately 
rapid to moderate. In most places runoff is medium, but 
in sreas where the surface is exposed to the sun, infiltra- 
tion is slowed and runoff is rapid. The water that runs 
off the surface is collected in stock tanks and ponds. The 
soils readily transmit underground water to springs and 
seeps. The erosion hazard is high, and soil loss ig serious 
in lightly vegetated areas. Fertility is medium. 

This complex is used. for ponderosa pine and for spring, 
summer, and fall range. Sawtimber is cut from the for- 
est. (Management group 4) 


Genesis, Morphology, and 
Classification of the Soils. 


This section describes the major factors of soil forma- 
tion as they exist in the Zuni Mountain Area; discusses 
briefly the principal processes of soil formation; provides 
detailed descriptions of soil profiles to illustrate the 
morphology of the soils that have developed in the Area ; 
and shows how the soils of the Area are classified into cate- 
gories broader than the series. 


Factors of soil formation 


The major factors in soil development are parent ma- 
terial, topography, vegetation, climate, and time. The 
importance of each factor differs from place to place, and 
each modifies the effect of the other four. The parent 
material is modified by the action of climate and vegeta- 
tion. Topography, or relief, largely controls runoff and 
exposure to sun and wind and, thus, modifies the effective- 
ness of climate and vegetation. Time affects the depth 
or degree to which the soil has developed and the number, 
kind, and character of the horizons. The effect of time 
is modified by relief and by the nature of the parent 
material. 

Soils are the product of the complex interaction of the 
various factors. A. small variation in one of the factors 
will produce a different kind of soil. In the Zuni Moun- 
tain Area there are differences in climate, parent material, 
topography, elevation, and kinds and numbers of living 
organisms. It is common to find variations in one or more 
of the soil-forming factors within short distances. Con- 
sequently, there are great differences among the soils. 

With the logging of the pine forest and the development 
of agriculture, the activities of man have become a factor 
in soil development. The heavy cutting of the pine, the 
cultivation of the soils, and prolonged grazing use in- 
fluence the direction and rate of future soil development. 
Few results of these practices can be seen as yet. Some 
may not be evident for many centuries. The balance of 
factors affecting soil genesis has been changed, however, 
as a result of man’s activities. 


PARENT MATERIAL 


Igneous rocks, both acid and basic, sedimentary rocks, 
metamorphic rocks, and unconsolidated deposits have all 
contributed parent material for the soils of the Zuni Moun- 
tain Area. ‘The soils in the uplands developed in residuum 
weathered from various kinds of rocks. The valley 
fill and terrace soils developed from mixed sediments that 
originated in alluvium and in deposits from rocks and 
soils of the uplands. Dust from adjacent desert lands 
has been deposited by wind over all parts of the Area, and 
some of the soils developed in this material. 

Sandstone and siltstone are widespread. They have 
had a strong influence on the development of many of the 
soils. The fine-grained sandstone and siltstone of the 
Abo and Yeso formations are the sources of the parent 
materials of the Jekley and Savoia soils. The reddish 
and reddish-brown color of these soils is attributed to the 
color of the sandstone and siltstone. The Fortwingate 
and Osoridge soils formed from material derived from 
fine-grained Glorieta sandstone. These soils have a high 
content of fine sand and very fine sand in their sand frac- 
tions. The characteristic reddish-brown color of their B 
horizon is inherited from the natural color of the parent 
rock and is influenced by the many iron concretions in 
the sandstone. The hard Glorieta sandstone is the source 
of the parent material of very stony and rocky soils, of 
which those in the Osoridge complexes are examples. 

Gallup sandstone is coarse grained. It is the source of 
the parent material of the Bond soils, and the sand frac- 
tion of these soils is coarser than that of any of the other 
soils derived from sandstone. A  reddish-colored B2 
horizon is characteristic of the Bond soils; the color is 
inherited from the rock. 

Shale, generally of the Chinle formation, occurs in many 
parts of the Area. Shale outcrops are common. The 
soils derived from shale are moderately fine textured or 
fine textured, alkaline, and calcareous. Soil colors vary 
widely and follow the color pattern of the shale. The 
soils are unstable and tend to erode easily. The Showlow 
and Thurloni soils are representative. 

The Chinle formation contains interbedded sandstone 
and lenses of conglomerate. Outcrops of shale and sand- 
stone are common. Parent materials weathered from 
this formation are mixed, and the resulting soils occur in 
complex patterns. The Ordnance and Sanchez soils are 
representative. In these soils, particularly in the Ord- 
nance soils, the influence of shale is reflected in the clay 
content of the B horizon. 

The soils derived from limestone are high in silt and 
clay and contain many fragments of the parent rock. 
surface accumulation of limestone fragments is charac- 
teristic of the Andrews, Kiln, and Laporte soils, The 
soils that developed over limestone are fairly stable and 
generally are pervious to air, water, and roots. The tex- 
ture of the surface layer ranges from loam to clay loam. 
The most common limestone in the Area is the massive, 
dense, reddish San Andres limestone. Soils derived from 
this limestone inherit the color of the parent. material, 
unless they contain enough humus in the surface layer or 
in the subsoil to make them dark colored. Some of the 
soils derived from limestone are noncalcareous at the sur- 
face, but others are calcareous throughout. Some of the 
soils have been influenced by calcareous mudstone and are 
caleareous at the surface. 
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Granite and associated rocks, such as gneiss and schist, 
are the source of the parent material of many of the soils 
in the Area. Many of the soils derived from granite are 
coarse textured and exhibit weak profile development. 


This is particularly true of soils at higher elevations or . 


on steep slopes. Soils on the steep, granitic slopes where 
geologic erosion is common are shallow, and soil charac- 
teristics are inherited directly from the parent material. 
Most of these soils contain many rock fragments and con- 
siderable gravel. The Mirabal, Supervisor, and Kettner 
soils are examples. 

Much of the granitic area in the Zuni Mountains is 
gently sloping, and the granite is fine grained, dense, and 
reddish. This fine-grained granite contains more clay 
than do other kinds of granite. The soils derived from 
this material have a medium-textured surface layer and a 
B2 horizon of sandy clay or clay. The Zuni soils are 
examples. 

A few of the soils in the Area were derived from basalt, 
cinders, and other volcanic material. Most of the cinder 
accumulations are a result of volcanic activity that took 
place about 1,200 years ago. Soils derived from basalt 
have developed horizons and are moderately fine textured 
or fine textured. Their dark-brown or reddish-brown 
color is inherited from the parent material. Gravelly 
basalt, cobblestones, and stones are common on the surface 
and within the soil mass. Soils derived from cinders are 
shallow, medium textured, and weakly developed. They 
have a light-brown color. The weak development of the 
profile results from a Jack of strong climatic factors and 
from resistance of the cinders to weathering. The Gem 
soils are examples of soils formed from basalt. Bandera 
soils are examples of soils formed from cinders. 

Many of the soils in this Area have been influenced by 
pumice. Petrographic analysis has shown that pumice 
minerals are present in the very fine sand fraction of many 
of the surface soils in various parts of the Area. The 
many vents and cinder cones along the southern and south- 
‘eastern boundaries of the Area are probably the sources 
of the pumice, 

Old valley fills, old terrace deposits, and recent alluvial 
deposits contain a mixture of parent materials that vary 
widely in composition and texture. Sediments derived 
from granite and sandstone are sandy and permeable. In 
places they are gravelly. Sediments derived from lime- 
stone and shale are fine textured and less permeable. In 
the more recent alluvium, the texture may vary widely 
within very short distances. If limestone or other cal- 
careous materials have contributed to the parent material, 
the soils are likely to be calcareous. Soils that have a 
buried A horizon are common in areas of alluvial deposits. 

Wind-deposited materials are a part. of the parent mate- 
rial of several of the soils. The Valentine soils, the hum- 
mocky phase of the Trail soils, and the Savoia soils have 
all been strongly influenced by dust blown from surround- 
ing areas, The Valentine and Trail soils are being modi- 
fied by wind at the present time. 


TOPOGRAPHY 


Topography influences soil formation through its effect 
on other soil-forming factors. Differences in elevation and 
aspect are associated with differences in climate and vege- 
tation. Generally, the deeper and more strongly developed 
soils are in areas of gentle topography, where runoff is slow 


and the loss of soil through erosion is slight. The shal- 
lower, less strongly developed soils are on ridgetops and 
steep slopes, where runoff is rapid and much soil is lost 
through erosion. 

Soil-forming processes have varied greatly within short 
distances as a result of abrupt and significant changes in 
relief. Soils that show little or no development lie next 
to deep, well-developed soils. For example, the deep, well- 
developed, gently sloping Wilcoxson soils adjoin the shal- 
low, weakly developed, moderately sloping or steeply 
sloping Andrews soils. Both soils formed from material 
weathered from Madera limestone. 

Northerly and southerly exposures are markedly dif- 
ferent in their effect on soil development in this Area. 
Especially at the highest elevations and on the steepest. 
slopes, the soils on north-facing slopes have a deeper layer 
of litter and a darker and thicker A1 horizon than the 
soils on south-facing slopes. The Supervisor soils on 
north-facing slopes and the Mirabal soils on south-facing 
slopes are examples of the differing effect of aspect. At 
lower elevations and on more gentle topography, differ- 
ences in aspect have much less effect on soi] development. 

Soils on bottom lands and on gentle slopes receive con- 
siderable runoff from surrounding higher areas. Con- 
sequently, they are wet or waterlogged during a large part 
of the year. The runoff waters also deposit organic mat- 
ter on these soils, as evidenced by the accumulation of or- 
ganic material in their Al horizon. The Larry and Polich 
soils are examples of bottom-land soils that have been in- 
fluenced in their development by relief that has caused 
them to receive runoff water. 


VEGETATION 


Vegetation adds organic matter to the soil and influences 
its structure, physical condition, and chemistry. The 
horizon most significantly affected is the Al. 

The soils that developed under ponderosa pine forest 
have a dark-colored Al horizon that is 5 to 10 inches thick. 
This horizon has granular structure, and its pH value 
ranges from 6.2 to 6.6. In many places the dark color 
extends into the A8 and Bl horizons. Few of these soils 
are calcareous. 

The soils that developed under pinyon pine and juniper 
also have a dark-colored A1 horizon, but this layer is only 
2 to 5 inches thick and its pH value ranges from 7.0 to 
about 8.0, It has granular structure. Most of the soils 
in the pinyon pine-juniper zone are calcareous, and some 
of them are caleareous to the surface. 

The soils in the transitional zone between the pinyon- 
juniper zone and the ponderosa pine zone are the most acid 
soils of the Area. They have a dark-colored A1 horizon 
that is 5 to 10 inches thick. They are noncalcareous. 

The soils that developed under semidesert grass vegeta- 
tion have a dark-colored Al horizon that is somewhat 
alkaline. The structure of the Al horizon is granular. 


CLIMATE 


With elevations ranging from 6,500 to 9,100 feet, the 
Zuni Mountain Area has a considerable range in tempera- 
ture and precipitation. The warm, sunny weather that 
is usual throughout the year favors the chemical reactions 
that are essential in soil formation, but the rate and in- 
tensity of these reactions depend upon the amount of pre- 
cipitation. The amount of precipitation is least in the 
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lowest parts of the Avea and increases with increasing 
altitude. Consequently, the soils at lower elevations have 
less well expressed horizons than those at higher eleva- 
tions, and they are also lower in organic-matter content. 
The soils in this Area become saturated, or nearly so, 
only at two times during the year—after snowmelt in 
spring, and after the 2-month rainy period in summer. 
Thus, they go through a wet-dry ae only twice a year, 
and as a result they probably develop much more slowly 
than soils in more humid regions, where the wet-dry cycle 
is repeated numerous times each year. ; 
Repeated freezing and thawing can occur in this Area. 
Even at the higher elevations, the maximum temperature 
on a warm day in winter may be higher than 60° F., and 
the minimum temperature at night may be —30° or lower. 
A daily temperature range of 50° is common in winter. 
Aspect influences. microclimate and thus affects soil 
properties and vegetation. Soils on north-facing slopes 
are generally deeper, more strongly developed, and higher 
in organic-matter content than those on south-facing 
slopes. Vegetation generally is thicker on north-facing 


slopes. The greater the amount of precipitation, the more. 


pronounced is the difference between soils on south-facing 
slopes and soils on north-facing slopes. 


TIME 


The age of a soil is judged by.the depth, the degree of 
horizonation, the intensity of weathering and leaching, 
and the accumulation of clay in the profile. The effect of 
time as a factor in soil formation depends, to a considera- 
ble degree, on the influence exerted by climate and living 
organisms and on the modifying effects of relief and 
parent material. 

Most of the upland soils of the Zuni Mountain Area 
have distinct horizons. Some of these—the Fortwingate 
and Zuni soils, for example—developed in_ material 
weathered from very hard, resistant rocks. Formation 
of these soils must have required an extremely long period 
of time, and it seems likely that, for a part of that time, 


the climate was more humid than it now is. Many of the- 


alluvial soils in this Avea have distinct horizons and have 
developed to a higher degree than is typical of alluvial 
soils. Apparently the deposits have been in place and 
subject to soil-forming processes for a long time. 

The youthful soils in this Area are mostly on steep 
slopes and ridgetops, where erosion removes soil material 
almost as fast as it forms and so counterbalances the effect 
of time. 

In the Concho, Trail, Montoya, McGaffey, Prewitt, and 
Tampico soils, deep gullies and cuts expose ‘buried profiles. 
As many as three separate profiles may occur in a vertical 
sequence. The depth of the alluvial deposits and the 
arrangement of the different profiles indicate that the val- 
ley-filling processes have been active over a long period. 
Also, the presence of several profiles is evidence of ancient 
erosion cycles. Drastic changes in climate must have 
taken. place during past ages to account for the chain of 
erosion activity. 


Morphology of the soils 


Soil morphology in the Zuni Mountain Area has a wide 
range of expression. Some ofthe soils have distinct 
horizons; some have horizons expressed chiefly by differ- 
ences in color or structure. In other soils the develop- 


ment of horizons is in an early stage, and the horizons 
are indistinct. 

The differentiation of horizons in the soils may be 
traced to one or more of the following processes: (1) 
accumulation of organic matter, (2) leaching of carbon- 
ates and ‘salts more soluble than calcium carbonate, (3) 
translocation of silicate clay minerals, and (4) alteration 
and translocation of iron compounds. Many of the soils 
have been influenced by two or more of these processes. 
For example, the first, third, and fourth have affected the 
morphology of the Zuni soils. 

Organic matter has accumulated in the surface layer of 
all the soils to form an Al horizon. The organic-matter 
content and the thickness of the Al horizons vary. The 
Nathrop, Ordnance, Osoridge, and Showlow soils have a 
thin Al horizon, and the MeGaffey, Polich, and Larry 
soils have a thick Al horizon. The others haye an Al 
horizon that is 5 to 8 inches thick. 

Leaching of carbonates and salts has probably occurred 
in all of the soils of the Area, but the degree of leaching 
varies, Carbonates and salts have been leached from the 
profiles of the Fortwingate, Kiln, and Zuni soils. The 
Concho, Montoya, and Prewitt soils still contain carbon- 
ates and soluble salts. Leaching of carbonates from the 
Andrews, Laporte, Ordnance, Thurloni, and Turkey- 
springs soils has been minimal. ; 

The effect of translocation of silicate clay minerals dif- 
fers from one soil to another. The Fortwingate, Ord- 
nance, Osoridge, Sanchez, and Zuni soils have a bleached 
AQ horizon and a distinct B2 horizon with clay films. 
The Bond, Jekley, Showlow, and Wilcoxson soils also have 
a well-developed B2 horizon with clay films. The An- 
drews, Bandera, Laporte, Mirabal, and Supervisor soils 
show little or no accumulation of translocated silicate clay 
minerals. 

The alteration and translocation of iron compounds is 
evident in the brown and reddish-brown color of the B2 
horizon of many of the soils. This process, including re- 
duction of iron, is also evident in the gleying of the Larry 
soils. Segregated iron has formed yellowish-red and 
strong-brown mottles in some of the Polich soils. 

The comparative effect of factors influencing horizon 
differentiation are shown in the detailed descriptions of 
Te profiles in the section “Classification of the 

oils. 


Classification of the soils 


The system of soil classification (5) used in the United 
States has six categories. Beginning with the most in- 
clusive, the six categories are the order, the suborder, the 
et soil group, the family, the series, and the type. 

nly four of the categories—order, great soil group, series, 
and type—have been widely used. 

In the highest category of the classification scheme are 
the zonal, intrazonal, and azonal orders. AJ] three orders 
are represented in the Zuni Mountain Area. ‘Seven of 
the great soil groups are represented : Brown soils, Chest- 
nut soils, Reddish Chestnut soils, Gray Wooded soils, 
Humic Gley soils, Alluvial soils, Lithosols, and Regosols. 
The relationship between the order, the suborder, the great 
soil group, and the series is shown in table 3. 

A classification system now being put into use defines 
classes in terms of observable or measurable properties of 


soils. 
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This system is designed to accommodate all soils. 


It has six categories, like the earlier system, but the cate- 
gories are slightly different. Beginning with the most 
inclusive, they are the order, the suborder, the great group, 
the subgroup, the family, and the series The soil series 
identified in this Area are tentatively classified into the new 
system. in table 4, 

In the following pages the classification of the soils is 
discussed in terms of the system used before 1965. 


TaBLe 8.—Classifieation of soils in Zuni Mowntain Area 


- Order and suborder 


according to 1988 system 


Great soil group and series 


Zonal— 


Light-colored soils of arid 


regions. 


Dark-eolored soils of semiarid, 
subhumid regions. 


Dark-colored soils of semiarid, 
subhumid regions. 


Light-colored, podzolized soils 
of timbered regions. ° 


TIntrazonal— 


Hydromorphic soils of marshes, 
swamps, seep areas, and flats. 


Azonal— 


(No suborders) 


Brown soils— 
Concho. 
Friana. 


Chestnut soils— 
Bond. 
Cabezon. 
Gem. 
Jekley. 
Kiln. 
Nathrop. 
Savoia. 
Turkeysprings.! 
Wilcoxson. 


Reddish Chestnut soils— 
Showlow.? 


Gray Wooded soils— 
Fortwingate. 
Ordnance. 
Osoridge. 

Sanchez. ‘ 
Zuni, . 


Humic Gley soils— 
Larry. 


Alluvial soile— 
McGaffey. 
Polich? 
Prewitt. 
Tabiona. 
Tampico. 
Trail. 

Lithosols— 
Andrews. 
Bandera. 
Kettner. 
Laporte. 
Mirabal. 
Supervisor. 

Regosols— 
Montoya. 
Thurloni. . 
Valentine. 


1 Intergrade to Regosols. 

2 Intergrade to Grumusols. 

3 Intergrade to Humic Gley soils and to Chernozems. 
4 Intergrade to Brown Forest soils. 


* Untren Srates DEPARTMENT OF AGRICULTURE, Sor SURVEY STAFF, 


SCS. SOIL CLASSIFICATION, A COMPREHENSIVE SYSTEM, 7TH APPRONI- 


MATION. 


1960. 


[Amended June 1964] 
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Tanz 4.—Classification of soils in Zuni Mountain Area 
according to Comprehensive System, 7th Approxima- 


tion 


Order, suborder, 


great group, and Family 
subgroup 
ENTISOL 
Orthent: 
Haplorthent— 
Lithie Seeeerenet Loamy, mixed, non- 
acid, frigid. 
Typie._____--- Loamy skeletal, 
mixed, nonacid, 
frigid. 
Psamment: 
Normipsam- 
ment— 
Typic___- 2 Sandy, mixed, non- 
acid, mesic. 
ARIDISOL 
Orthid: 
Camborthid— — 
Mollie._______- Fine, mixed, mesic__.__ 
MOLLISOL 
Aquoll: 
Haplaquoll— 
Typic__...---- Fine, mixed, frigid_____ 
Udoll: 
Argiudoll— 
Pypic____--_-- Fine, montmorillon- 
itic, mesic. 
Hapludoll— 
umuli¢_ oo. Fine loamy, mixed, 
frigid. 
Ustoll: 
Argiustoll— 
Lithic.___..--- Clayey, montmoril- 
: Jonitic, mesic. 
Lithie._._.2_ Loamy, mixed, mesic_. 
Typic._..----. Fine, montmorillon- 
itic, mesic. 
Typic__._--___ Fine silty, mixed, 
frigid. 
Typic____----. Loamy, mixed, mesic___ 
Typie_. 21. __ Fine, mixed, mesic__.__ 
Calciustoll— 
Haplic.__.-_-- Fine, mixed, mesie_____ 
Lithie._ 2222 Loamy, mixed, frigid__ 
Haplustoll— 
Cumulie_..-__. Fine loamy, mixed, 
frigid. 
Entie___-2 2 2. Fine loamy, mixed, 
mesic. 
Entice... _- Coarse loamy, mixed, 


Entice, Andie___ 


Lithie___---2-. 


ALFISOL 
Udalf: 
‘Normudalf— —. 
Lithie..~-.2 2 


mesic. 

Fine loamy, mixed, 
frigid. 

Fine loamy, mixed, 
mesic. 

Fine loamy, mixed, 
frigid. 

Fine, montmorillon- 
itic, mesic. 


Loamy, mixed, mesie_- 

Fine loamy, mixed, 
mesic. 

Fine loamy, mixed, 
frigid. 

Fine, montmorillon- 
itic, frigid. 

Fine, mixed, frigid____- 


Series 


Kettner, 


Mirabal, Super- 
visor. 


Trail, Valen- 
tine. 


Concho. 


Larry. 
Wilcoxson. 


Polich. 


Cabezon. 


Kiln, 
Friana, Gem. 


Jekley. 


Nathrop. 
Showlow. 


Turkeysprings. 
Andrews, 


| McGaffey. 


Prewitt. 


Tabiona. 


| Bandera. 


Laporte. 
Tampico. 


Montoya, 
Thurloni. 


Bond, Sanchez. 
Savoia. 


Fortwingate. 
Ordnance, Oso- 


ridge. 
Zuni. 
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ZONAL ORDER 


Zonal soils ave those having well-developed character- 
istics that reflect the influence of the active forces of soil 
genesis—living organisms, chiefly vegetation, and climate 

6). The zonal order is represented in the Zuni Moun- 
tain Area by the Brown soils, the Chestnut soils, the 
Reddish Chestnut soils, and the Gray Wooded soils. 


BROWN SOILS 


Brown soils develop in a temperate or cool semiarid 
climate, under native vegetation of short grasses, bunch- 
grasses, and shrubs. They have a brown surface layer, 
and the subsoil grades to a light-gray or white calcareous 
layer at a depth of 1 to 2 feet. The Brown great soil 

roup is represented in the Zuni Mountain Area by the 
Donen and Friana soils. These soils developed in old 
alluvial deposits. The parent material of the Concho 
soils is a mixture of sediments weathered from sandstone 
and shale of the Mesaverde formation; that of the Friana 
soils is alluvium washed from basalt. 


Concho Series 


The Concho series consists of deep, well-drained, gently 
sloping soils on aJluvial fans and bottom lands. These 
soils occur at elevations of 6,500 to 7,000 feet, where the 
annual precipitation is 12 to 15 inches and the average 
annual temperature is about 47° F, They developed in 
old, calcareous alluvium washed from sandstone and 
shale. They are characterized by a dark-colored A hori- 
zon, 2 B horizon that has distinctive structure and clay 
accumulation, and a horizon of lime accumulation, 

The Concho soils are associated with the Savoia and 
Bond soils. They are less red than the Savoia soils. 
They are deeper than the Bond soils, which developed in 
place over coarse-grained sandstone. 

Typical profile of Concho clay loam, in a virgin area 
under a cover of blue grama and western wheatgrass, on a 
broad alluvial flat near the western boundary of Cibola 
National Forest; SI14 sec. 15, T.13 N., R. 17 W., McKin- 
ley County: 


A1l—0 to 4 inches, brown (7.5YR 4/2) clay loam, dark brown 
(7.5YR 8/2) when moist; weak, fine, granular struc- 
ture; loose when dry, friable when moist, slightly 
sticky and slightly plastic when wet; abundant fine 
grass roots; noncalcareous; pH 7.5; clear boundary. 

Bi—4 to 15 inches, dark-brown (10YR 4/3) clay loam, dark 
brown (10¥R 3/3) when moist; weak, medium, sub- 
angular blocky structure; slightly hard when dry, 
friable when moist, moderately sticky and moderately 
plastic when wet; abundant medium roots; noncal- 
careous: pH 7.8; gradual boundary. 

B2t—15 to 32 inches, brown (10YR 5/3) clay loam, dark 
brown (10¥R 4/3) when moist; moderate, medium, 
subangular and angular blocky structure; clay films 
in voids and on structural units; hard when dry, 
firm when moist, sticky and plastic when wet; 
strongly calcareous; pH 8.2; gradual boundary. 

C—32 to 47 inches, brown (10YR 5/8) sandy loam to sandy 
clay loam, dark brown (1OYR 4/8) when moist; 
weak, medium, subangular blocky structure to mas- 
sive; hard when dry, firm when moist, slightly 
sticky and slightly plastic when wet; strongly cal- 
eareous ; pH 8.2; gradual boundary. 

47 inches +, buried profile. 


Many areas have a recently deposited overburden that 
is somewhat reddish and ranges from 1 to 3 inches in thick- 
ness, The areas on alluvial fans have more runoff than 


those on bottom lands. The content of soluble salts varies 
from place to place, but most areas are nonsaline. 


Friana Series 


The Friana series consists of deep, well-drained, gently 
sloping soils on valley floors and alluvial fans. These 
soils occur at an elevation of about 7,600 feet, where the 
annual precipitation is about 15 inches and the average 
annual temperature is about 47° F. They developed in 
alluvium washed from basalt. They are characterized by 
a dark-colored A. horizon and by a B horizon in which 
some clay has accumulated. In a few places the B horizon 
has a weak zone of accumulated lime. 

The Friana soils are associated with the Gem and 
Bandera soils. The Gem soils developed in residuum over 
basalt. The Bandera soils formed in volcanic cinders. 

Typical profile of Friana silt loam, in a virgin area under 
a. cover of grama; SWI, sec. 17, T. 9 N., R. 12 W., Valencia 
County: 


A11—0 to 2 inches, dark grayish-brown (10YR 4/2) silt loam, 
wery dark grayish ‘brown (10YR 3/2) when moist; 
moderate, thin, platy structure; soft when dry, very 
friable when moist, slightly sticky and slightly plastic 
when wet; few fine pores; pH 6.4; clear boundary. 

A12—2 to 6 inches, grayish-brown (10YR 5/2) light silty clay 
loam, very dark grayish brown (10YR 3/2) when 
moist; moderate, medium, granular structure; hard 
when dry, friable when moist, moderately sticky and 
moderately plastic when wet; few fine pores; pH 6.8; 
clear boundary. 

A8—6 to 18 inches, very dark grayish-brown (10YR 8/2) silty 
clay, very dark ‘brown (10YR 2/) when moist; 
strong, fine, subangular blocky structure; hard when 
dry, friable when moist, sticky and plastic when wet; 
common medium-sized pores; pH 7.0; gradual bound- 


ary. 

B2t—18 to 34 inches, reddish-brown (5YR 4/4) clay, dark 
reddish brown (5YR 3/4) when moist; moderate to 
strong, fine, angular blocky structure; extremely hard 
avhen dry, firm when moist, sticky and plastic when 
wet; very few pores; few thin clay films; pH 7.2; 
gradual boundary. 

Ba—a4 to 44 inches, reddish-brown (SYR 5/4) clay, dark red- 
dish brown (5YR 3/4) when moist; weak, medium, 
blocky structure; hard when dry, friable when moist, 
moderately sticky and moderately plastic when wet; 
no pores ; pH 7.4; gradual boundary. 

C—44 inches +, variegated yellowish-red (5YR 5/6) and 
reddish-brown (5YR 4/4) fine sandy clay loam, dark 
reddish brown (SYR 3/4) when moist; very weak, 
medium, subangular blocky structure; slightly hard 
when dry, very friable when moist, slightly sticky 
and slightly plastic when wet ; pH 7.8. 


The texture of the B2 horizon ranges from heavy clay 
loam to clay. The color of that horizon ranges from dark 
brown to reddish brown. 


CHESTNUT SOILS 

Chestnut soils develop under mixed tall and short 
grasses in a temperate to cool, subhumid or semiarid cli- 
mate. They have a dark-brown surface horizon, which 
grades into lighter colored horizons and, finally, into a 
horizon of lime accumulation. In this area Chestnut 
soils have a cover of ponderosa pine, pinyon pine, juniper, 
and Gambel oak, mixed with grasses. : 

The Chestnut great soi] group is represented in the Zuni 
Mountain Area by the Bond, Cabezon, Gem, Jekley, Kiln, 
Nathrop, Savoia, Turkeysprings, and Wilcoxson soils. 
The Bond soils developed in material weathered from 
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coarse-grained sandstone. Soils of the Jekley series 
formed in material weathered from red siltstone and fine- 
grained sandstone. The parent material of the Gem soils 
weathered from basalt; that of the Turkeysprings and 


Wilcoxson soils weathered from limestone. The Nathrop - 


soils developed in limestone residuum, and the Savoia soils 
developed in outwash from sandstone and limestone. 

The sequence of major horizons is the same in all the 
Chestnut soils of the Area, but the degree of horizon de- 
velopment differs. The Gem and Wilcoxson soils have 
maximal development; the Cabezon, Jekley, Kiln, Savoia, 
Bond, and Turkeysprings soils have medial development, 
and the Nathrop soils have weak development. All except 
the Cabezon, Bond, and Jekley soils have a distinct zone 
of lime accumulation. 


Bond Series 


The Bond series consists of shallow, well-drained, stony 
soils on gently undulating or sloping uplands. These soils 
occur at elevations of 7,000 to 7,500 feet, where the annual 
precipitation is 15 to 17 inches and the average annual 
temperature is about 47° F. They formed in material 
weathered from coarse-textured, red Gallup sandstone. 
They are characterized by a dark-colored A horizon and 
a B2 horizon that has a significantly greater amount of 
clay than the A horizon. These soils have no accumulated 
lime. The vegetation consists of ponderosa pine, pinyon 
pine, juniper, shrubs, and grass. 

The Bond soils are associated with the Concho and 
Savoia soils. They are thinner than those soils, but they 
have a more strongly developed B2 horizon. They lack 
the horizon of accumulated lime that is characteristic of 
the Concho and Savoia soils. 

Typical profile of Bond sandy loam, in an area of cut- 
over ponderosa pine; SW1,4 sec. 28, R. 16 W., T. 11 N,, 
McKinley County : 


O1—02—¥, inch to 0, ponderosa pine needles, oak leaves, and 
pinyon pine needles, in various stages of decay; con- 
siderable mycelial fungi in the decomposing organic 
material ; the white mycelia are difficult to wet ; pH 5.8 
or less. 

Al1—0 to 2 inches, reddish-brown (5¥R 5/3) sandy loam, dark 
reddish brown (5YR 3/3) when moist; single grain; 
loose when dry, very friable when moist; noncal- 
careous; pH 7.1; clear boundary. 

A12—2 to 4 inches, reddish-brown (5YR 5/3) sandy loam, 
dark reddish brown (5YR 3/4) when moist; weak, 
very fine, subangular blocky structure or single grain ; 
soft when dry, friable when moist; nonealeareous; 
pL 7.0; clear boundary. 3 

B1—4 to 8 inches, reddish-brown (5¥R 4/4) sandy clay loam; 
weak, fine to medium, subangular blocky structure; 
hard when dry, firm when moist, slightly sticky and 
slightly plastic when wet; noncaleareous; pH 7.0; 
clear boundary. 

B2t—8 to 13 inches, reddish-brown (5YR 4/4) sandy clay, dark 
reddish brown (SYR 3/4) when moist; weak, medium, 
prismatic structure breaking to moderate, fine, angu- 
lar and subangular blocky; many clay films on struc- 
tural units; hard when dry, very firm when moist, 
sticky and plastic when wet; noncalcareous; pH 6.9; 
clear, wavy boundary. 

B8t—18 to 17 inches, yellowish-red (5YR 5/6) sandy clay loam 
containing pebbles and fragments of sandstone; yel- 
lowish red (5YR 4/6) when moist; weak, fine, sub- 
angular blocky structure to massive; thin, patchy 
elay films on structural units; hard when dry, firm 
when moist, moderately sticky and moderately plastic 
when wet; noncaleareous; pH 7.0; abrupt boundary. 


R—17 inches +-, pink (5YR 7/4) sandstone, reddish brown 
(5YR 5/4) when moist; very hard when dry; slightly 
weathered; some banding with lighter color along 
eracks ; noncalcareous ; pH 7.1. 

The stone content ranges from 0 to 80 percent and varies 
considerably within short distances. The depth to bed- 
rock ranges from 12 to 20 inches. In places a distinct A2 
horizon underlies the Al. 


Cabezon Series 


The Cabezon series consists of shallow, dark-colored 
soils on undulating uplands. These soils occur at eleva- 
tions of 7,500 to 8,000 feet, where the annual precipitation 
is 15 to 18 inches and the average annual temperature is 
about 47° F. In most places the slope is less than 10 per- 
cent. These soils formed in residuum weathered from 
basalt. They are characterized by an A horizon of dark- 
colored stony loam and a B2 horizon of blocky, reddish- 
brown clay. The B2 horizon lies directly on basalt. The 
vegetation consists of blue grama. and forbs and some pon- 
derosa pine, pinyon pine, and juniper. 

The Cabezon soils are associated with the Bandera and 
Gem soils. They have a textural B2 horizon, which the 
Bandera soils lack. They are similar to the Gem soils but 
are shallow over bedrock. 

Typical profile of Cabezon stony loam, under grass and 
ponderosa pine; NW, sec. 28, T. 9 N., R. 12 W., Valencia 

ounty : 

Al—O to 4 inches, dark grayish-brown (10YR 4/2) stony loam, 
very dark brown (10YR 2/2) when moist; weak, thin, 
platy structure to weak, fine, granular; slightly hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; abundant fine roots; non- 
calcareous ; pH 6.2; clear boundary. 

B1l—4 to 8 inches, brown (10¥R 4/3) stony clay loam, dark 
brown (10¥R 3/3) when moist; moderate, fine, sub- 
angular blocky structure: hard when dry, firm when 
moist, sticky and plastic when wet; cobblestones and 
stones make up about 30 percent of the horizon, by 
volume; plentiful fine and medium. roots; uoncal- 
careous; pH 6.4; Clear boundary. 

B2t—-8 to 15 inches, reddish-brown (5YR 4/3) stony clay, dark 
reddish brown (5YR 3/3) when moist; weak, medium, 
prismatic structure breaking to strong, fine, subangu- 
lar blocky; very hard when dry, firm when moist, 
sticky and plastic when wet; thin, continuous clay 
films; cobblestones and stones make up about 30 per- 
cent of the horizon, by volume; noncalcareous; pH 
7.0; abrupt boundary. 

R—15 to 18 inches +, hard, dense basalt; upper 2 inches 
partly weathered and fractured. 

The color range of the At horizon includes hues of 
7.5YR and 10YR. The texture of the surface layer 
ranges from stony loam to stony clay loam. The color 
of the B horizon ranges in hue from 2.5YR to 7.5YR, 
but 5YR is most common. The depth to bedrock ranges 


from 8 to 20 inches. 
Gem Series 


The Gem series consists of well-drained, gently sloping 
to moderately sloping soils on smooth to undulating up- 
lands. These soils occur at elevations of 7,500 to 8,000 
feet, where the annual precipitation is 16 to 18 inches and 
the average annual temperature is about 47° F. They de- 
veloped in material weathered in place from basalt. They 
are characterized by a dark-colored A horizon, a well-de- 
veloped B2 horizon that has a distinct accumulation of 
clay, and a weak zone of accumulated lime. 
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The Gem soils are associated with the Friana and 
Bandera soils. The Friana soils occupy alluvial fans. 
The Bandera soils developed from volcanic cinders. 

Typical profile of Gem stony loam, under blue grama 
and ponderosa pine; NW1, sec. 20, T. 9 N., R. 12 W,, 
Valencia County: 

A1—0 to 3 inches, brown (10¥R 4/3) stony loam, dark brown 
(10¥R 3/3) when moist; moderate, thin, platy struc- 
ture; soft when dry, very friahle when moist, slightly 
sticky and slightly plastic when wet; few fine pores; 
pH 6.3; clear boundary. 

A8—38 to 9 inches, brown (10YR 4/3) stony loam, dark brown 
(10YR 3/3) when moist; weak, fine, subangular 
blocky structure to weak, fine, granular; slightly 
hard when dry, friable when moist, moderately sticky 
and moderately plastic when wet; plentiful medium 
pores; pH 6.6; clear boundary. 

B1i—9 to 18 inches, brown (7.5¥R 5/4) clay loam, dark brown 
(75YR 3/4). when moist; moderate to strong, fine, 
subangular and angular blocky structure; hard when 
dry, friable when moist, sticky and plastic when wet; 
pEL 6.8; abrupt, wavy boundary. 

B21—13 to 28 inches, brown (7.5YR 5/4) clay, dark brown 
(75YR 3/4) when moist; strong, medium, prismatic 
structure breaking to moderate, medium and coarse, 
angular blocky; very hard when dry, firm when moist, 
sticky and plastic when wet; thin, continuous clay 
films on peds; pH 7.0; clear boundary. 

B22—28 to 88 inches, reddish-brown (5YR 5/4) clay, reddish- 
brown (5YR 4/4) when moist; moderate, medium, 
prismatic structure breaking to moderate, medium 
and coarse, angular blocky; very hard when dry, firm 
when moist, sticky and plastic when wet; thin, con- 
tinuous clay films on peds; pH 8.0; nonealcareous, 
except for a few specks and splotches of lime; grad- 
ual boundary. 

R—-838 inches +, basalt. 


Some areas of this soil have a thin O1 horizon. The 
texture of the surface layer is commonly loam, but in some 
laces it is sandy clay loam, clay loam, or stony loam. 
n places the A1 horizon is somewhat vesicular. In most 
places the texture of the B horizon is clay, but in some 
places it is clay loam. Depth to bedrock ranges from 25 

to 40 inches. 

Jekley Series 


The Jekley series consists of well-drained, shallow to 
moderately deep soils on undulating to steep uplands. 
These soils occur at elevations of 7,800 to 8,200 feet, where 
the annual precipitation is 19 to 21 inches and the average 
annual temperature is 44° F. They formed in material 
weathered from siltstone and from fine-grained sandstone 
of the Abo formation. In some areas the parent material 
weathered from the red, silty members of the Chinle for- 
mation.- These soils are characterized by. a dark-colored 
A horizon, a distinct B2 horizon in which clay has ac- 
cumulated, and, in some places, a weakly developed hori- 
zon of lime accumulation. The vegetation is ponderosa 
pine forest. 

The Jekley soils are associated with the Kiln, Fort- 
wingate, and Zuni soils. They are deeper and better de- 
veloped than the Kiln soils, which formed in material 
weathered from limestone. They are thinner than the 
Fortwingate and Zuni soils. Also, they lack the A2 
horizon which is characteristic of those souls. 

Typical profile of Jekley silt loam, in a virgin area under 
ponderosa pine and grass; NEV, sec. 18, T. 13 N., R. 16 W,, 
McKinley County: 


01&02—2 inches to 0, needles, leaves, and partly decomposed 
organic material containing mycelial fungi; pH 6.8. 


A1—O to 5 inches, reddish-brown (SYR 4/8) silt loam, dark 
reddish brown (5YR 3/3) when moist; moderate, 
thick, platy structure; soft when dry, friable when 
moist, slightly sticky and slightly plastic when wet; 
many roots; some fragments of sandstone; noncal- 
careous ; pH 6.5; clear boundary. 

A3—5 to 8 inches, reddish-brown (2.5YR 4/4) heavy silt loam, 
dark reddish brown (2.5YR 3/4) when moist; moder- 
ate, fine and very fine, subangular blocky structure or 
medium, granular structure; hard when dry, friable 
when moist, moderately sticky and moderately plastic 
when wet; many fine pores and roots; noncalcareous * 
pH 6.5; gradual boundary. 

B1i—8 to 14 inches, reddish-brown (2.5YR 4/4) silty clay loam, 
dark reddish brown (2.5YR 3/4) when moist; moder- 
ate, fine, subangular blocky structure; very hard when 
dry, firm when moist, sticky and plastic when wet; 
many fine pores and roots; noncalcareous; pH 6.5; 
diffuse boundary. 

B2it—14 to 17 inches, reddish-brown (2.5YR 4/4) silty clay, 
dark reddish brown (2.5YR 3/4) when moist; strong, 
fine and very fine, subangular blocky structure; very 
hard when dry, firm when moist, sticky and plastic 
when wet; few very fine pores; many patchy clay 
films; noncaleareous; pH 6.4; diffuse boundary. 

B22t—17 to 22 inches, reddish-brown (2.5YR 4/4) silty clay 
loam containing many slightly weathered plates and 
fragments of sandstone; dark reddish brown (2.5YR 
3/4) when moist; weak, fine subangular blocky struc-' 
ture; slightly hard when dry, friable when moist, 
moderately sticky and moderately plastic when wet; 
some patchy clay: films; noncaleareous; pH 6.4; dif- 
fuse, irregular boundary. . 

R—-22 inches +-, reddish-brown (2.5¥R 4/4) sandstone; platy: 
fine grained; very hard: many Clay flows between the 
plates of sandstone; pH 7.0. 


The depth to the parent rock ranges from 10 to 22 
inches. The degree of development of the B2 horizon 
ranges from weak to strong; m most areas this horizon is 
strongly developed. The content of sandstone fragments 
ranges from 0 to about 20 percent. 


Kiln Series 


The Kiln series consists of very shallow and shallow, 
well-drained, stony soils on nearly level to steeply sloping 
uplands. These soils occur at elevations of 7,200 to 7,900 
feet, where the annual precipitation is 17 to 20 inches and 
the average annual temperature is about 44° F. They 
formed in material weathered from San Andres limestone. 
They are characterized by a dark-colored A horizon and 
by a distinctly reddish-brown B horizon. The vegetation 
consists of ponderosa pine, grass, and much Gambel oak. 
Most of the Gambel oak is in areas that have been heavily 
logged. 

These soils are associated with the Turkeysprings, Fort- 
wingate, and Osoridge soils. They are shallower than the 
Turkeysprings and Fortavingate soils. They are less well 
developed than the Turkeysprings and Osoridge soils. 

Typical profile of Kiln stony loam, in a virgin area of 
cutover ponderosa pine, about. 214 miles south of McGaffey ; 
NEV, sec. 21, T. 18 N., R. 16 W., McKinley County: 

A11—0 to 2 inches, brown (7.5YR 5/4) stony loam, dark brown 
(7.5YR 4/3) when moist; weak, thin, platy structure; 
soft when dry, very friable when moist, nonsticky and 
nonplastic when wet; many fine roots; fragments and 
pieces of limestone cover 30 percent of the surface; 
noncaleareous; pH 7.6; clear boundary. 

A12—2 to 5 inches, brown (7.5YR 5/4) stony loam, dark brown 
(7.5¥R 3/3) when moist; weak, thin, platy structure 
breaking to weak, very fine, granular; soft when dry, 
very friable when moist, slightly sticky and slightly 
plastic when wet; few fine pores ; many fine roots; non- 
calcareous; pH 7.4; clear, smooth boundary. 
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B2t—5 to 10 inches, reddish-brown (5YR 5/3) stony clay, red- 
dish brown (5YR 4/3) when moist; moderate, medi- 
um, subangular.blocky structure; hard when dry, firm 
when moist, sticky and plastic when wet; thin, con- 
tinuous clay films; noncalcareous; pH 7.6; abrupt 
boundary. 

R—10 inches +, pink (SYR 8/3) limestone, light reddish brown 
(5YR 6/3) when moist; extremely hard; dense. 


The texture of the B horizon ranges from loam to silt 
loam to stony clay to clay. The depth to the underlying 
rock ranges from 10 inches to about 18 inches. The re- 
action is slightly acid to mildly alkaline. 


Nathrop Series 

The Nathrop series consists of well-drained, gently slop- 
ing soils in smooth depressions or in small, narrow valleys 
in the uplands. These soils occur at an elevation of about 
7,200 feet, where the annual precipitation is 18 inches and 
the average annual temperature is 48° F¥. They formed 
im caleareous material weathered from San Andres lime- 
stone. They have reached a weak or medial stage of de- 
velopment. Tho are characterized by a thin, dark-colored 
A horizon and by a B2 horizon in which clay has accumu- 
lated, and also a prominent horizon of lime accumulation. 
The vegetation differs from that on the other Chestnut 
soils in the Area in that there is no ponderosa pine. 

The Nathrop soils are closely associated geographi- 
cally and geologically with the Laporte soils, which are 
Lithosols. 

Typical profile of Nathrop loam, in a virgin area under 
a cover of blue grama; SEY, sec. 8, T. 11 'N., R. 11 W., 
Valencia County: 


A1—O to 2 inches, reddish-brown (S5¥R 5/3) loam, reddish 
brown (5¥R 4/3) when moist; moderate, thin, platy 
structure; soft when dry, friable when moist, slightly 
sticky and slightly plastic when wet; noncalcareous: 
pH 7.6; clear boundary. 

Bi—2 to 5 inches, reddish-brown (SYR 5/4) light clay loam, 
reddish brown (5YR 4/4) when moist; moderate, thick, 
platy structure; soft when dry, friable when moist, 
moderately sticky and moderately plastic when wet; 
noncaleareous: pH 7.6; clear boundary. 

B2t—5 to 8 inches, reddish-brown (5¥R 4/4) heavy clay loam, 
dark reddish brown (5YR 8/4) when moist; moderate 
to weak, medium, prismatic structure breaking to 
moderate to weak, fine and very fine, subangular 
hloeky; slightly hard when dry, friable when moist, 
moderately sticky and moderately plastic when wet; 
a few thin clay films on peds and in voids; noneal- 
careous ; pH 7.6; clear boundary. 

B2tea—8 to 12 inches, brown (7.5YR 5/4) heavy clay loam, 
brown (7.5YR 4/4) when moist; weak, fine, angular 
and subangnlar blocky structure; very hard when dry, 

. friable when moist, moderately sticky and moderately 
plastic when wet; a few thin clay films: much visible 
lime and many fine concretions of lime; pH 8.0; grad- 
nal boundary. 

C—i2 to 16 inches, pink (7.5YR 8/4) clay loam, brown 
(7.5YR 5/4) when moist; massive; hard when dry, 
friable when moist, slightly sticky and slightly plastic 
when wet; caleareous: pH 8.2: gradual boundary. 

C/R—I16 inches +, white (10YR 8/2) fragments of limestone 
and lime-coated fragments of sandstone mixed with 
elay loam from the C horizon, very pale brown 
(10X¥R 7/4) when moist; hard when dry, firm when 
moist: pH 8.2. 


Savoia Series 


The Savoia series consists of deep, well-drained soils on 
gently sloping and undulating uplands and old alluvial 
fans, terraces, and aprons. These soils occur at elevations 
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of 7,100 to 8,000 feet, where the annual precipitation is 17 
to 19 inches and the average annual temperature is about 
47°F. They formed in residuum from fine-grained sand- 
stone and in alluvial deposits washed from sandstone and 
limestone. They are characterized by a brown or reddish- 
brown A horizon, a distinct textural B horizon, and a 
weak, but definite, horizon of lime accumulation. 

The Savoia soils are associated with the Bond, Concho, 
Jekley, and Trail soils. They are deeper than the Bond 
and Jekley soils and do not contain as many coarse frag- 
ments. They are better developed than the Concho soils. 
They are finer textured than the Trail soils, which occupy 
adjacent alluvial bottom lands and flats. 

Typical profile of Savoia fine sandy loam, in an area of 
cutover ponderosa pine, with a ground cover of blue 
grama; NEYNWY, sec. 11, T. 11 N., R. 16 W., McKinley 
County : 


01&02—-% inch to 0, mixture of ponderosa pine needles, twigs, 
and grass. 

A11—O0 to 2 inches, brown (7.5YR 4/4) fine sandy loam, dark 
brown (7.5YR 3/2) when moist; weak, thin, platy 
structure breaking to weak, fine, granular; soft when 
dry, very friable when moist, nonsticky and nonplastie 
when wet; noncaleareous; pH 6.8; clear, smooth 
boundary. 

A12—2 to 6 inches, reddish-brown (SYR 5/8) fine sandy loam, 
dark reddish brown (5YR 38/3) when moist; weak, 
thin, platy structure; slightly hard when dry, friable 
when moist, slightly sticky but nonplastic when wet; 
noncaleareous; pH 6.4; gradual, wavy boundary. 

B1—G to 12 inches, reddish-brown (5¥R 5/4) heavy fine sandy 
loam, reddish brown (SYR 4/4) when moist; weak, 
medium, prismatic structure breaking to weak, medi- 
um, subangular blocky; hard when dry, friable when 
moist, moderately sticky but nonplastic when wet; 
many medium-sized pores; few thin clay films; non- 
caleareous; ptt 6.9; gradual, wavy boundary. 

B2t—12 to 24 inches, yellowish-red (5YR 5/6) fine sandy clay 
loam, yellowish red (5¥R 4/6) when moist; moderate 
medium, prismatic structure breaking to moderate, 
medium, subangular blocky; very ‘hard when dry, 
friable when moist, moderately sticky and moderately 
plastic when wet; medium-sized pores common; thin, 
continuous clay films; noncalcareous; pH 7.0; diffuse 
boundary. : 

B38—24 to 38 inches, yellowish-red (S5Y¥R 5/6) fine sandy loam, 
yellowish red (5YR 4/6) when moist; weak, coarse, 
prismatic structure breaking to massive lumps; very 
hard when dry, friable when moist, slightly sticky and 
slightly plastic when wet; medium-sized pores; no 
clay films; nonealeareous; pH 7.2; clear, wavy 
boundary. 

Cea—38 to 42 inches +, reddish-yellow (SYR 6/6) fine sandy 
loam, yellowish red (5YR 5/6) when moist; massive 
breaking to irregularly shaped lumps; slightly hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; very few fine pores; some 
nnwenthered sandstone; visible streaks of lime; cal- 
careous; pH 8.2. 


The depth. to lime ranges from 24 to 40 inches. In places 
the soil overlies basalt and may have developed in wind- 
deposited material. 


Turkeysprings Series 
The Turkeysprings series consists of deep, well-drained 
upland soils on dip slopes. These soils occur at elevations 
of 7,200 to 7,800 feet, where the average annual precipita- 
tion is 19 to 20 inches and the average annual temperature 
is about 44° F. They developed in material weathered 
from San Andres limestone. They are characterized by a 
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dark-colored A horizon, a B horizon in which clay has 
accumulated, ‘and a horizon of lime accumulation. 

Although the Turkeysprings soils are classified as Chest- 
nut soils, they resemble Regosols in color and in texture. 

The Turkeysprings soils are associated with the Kiln 
and Fortwingate soils. They are deeper and less stony 
than the Kiln soils. They are calcareous throughout the 
profile and lack an A2 horizon, which is present in the 
noncalcareous Fortwingate soils. . 

Typical profile of Turkeysprings clay loam, in a virgin 
area, under cutover ponderosa pine, about 4 miles north of 
McGaffey ; SW14ZNEY, sec. 29, T. 14 N., R. 16 W., McKin- 
ley County: 

Al1—0 to 3 inches, reddish-brown (2.5YR 4/4) clay loam, dark 
reddish brown (2.5¥R 3/4) when moist; weak, thin, 
platy structure; soft when dry, friable when moist, 
moderately sticky and moderately plastic when wet; 
many very fine roots; calcareous; pH 7.6; gradual 
boundary. 

A12—% to 7 inches, reddish-brown (2.5YR 4/4) clay loam, dark 
reddish ‘brown when moist; moderate, medium, granu- 
Jar structure; slightly hard when dry, friable when 
moist, sticky and plastic when wet; many fine roots; 
few fine pores; strongly calcareous; pH 7.8; gradual 
boundary. 

Bi—7 to 10 inches, reddish-brown (2.5YR 4/4) clay loam, dark 
reddish brown when moist; moderate, medium, sub- 
‘angular blocky structure; hard when dry, firm when 
moist, sticky and plastic when wet; few fine pores; 
few fine roots; strongly calcareous; pH 8.0; clear 
boundary. 

B2t-—-10 to 17 inches, reddish-brown (2.5YR 4/4) silty clay, 
dark reddish brown (2.5YR 8/4) when moist; weak, 
medium, prismatic structure breaking to strong, me- 
dium, subangular blocky; very bard when dry, firm 
when moist, sticky and plastic when wet; many fine 
pores; thin, continuous clay films; strongly calcareous, 
with mycelial lime; pH 8.2; gradual boundary. 

B3ca—17 to 33 inches, reddish-brown (2.5YR 5/4) silty clay, 
reddish brown (2.5YR 4/4) when moist; weak, me- 
dium, prismatic strueture breaking to strong or mod- 
erate, medium, subangular blocky; hard when dry, 
friable when moist, sticky and plastic when wet; 
few patches of clay film; many fine pores; strongly 
calcareous, with much visible lime; pH 8.5; diffuse 
boundary. 

C—33 to 54 inches, light reddish-brown (2.5YR 6/4) silty clay 
loam, reddish brown (2.5YR 4/4) when moist; mas- 
sive; hard when dry, friable when moist, sticky and 
plastic when wet; few small pores; strongly calcare- 
ous, with mycelial lime; pH 8.6. 


The Al horizon is weak red to dark brown when dry. 
The color of the B horizon and of the underlying lime- 
stone ranges from reddish brown to red to yellowish red 
and strong brown. The clay content of the B horizon 
ranges from 35 to 40 percent. The depth to limestone 
ranges from 30 to 60 inches. 


Wilcoxson Series 


The Wilcoxson series consists of well-drained, strongly 
developed soils on gently undulating uplands. These soils 
occur at an elevation of 7,600 to 8,000 feet, where the 
annual precipitation is about 18 to 20 inches and the aver- 
age annual temperature is about 44° F. They formed in 
place in material weathered from limestone of the Madera 
formation, They are characterized by a dark-colored A 
horizon, a B2 horizon in which clay has accumulated, and a 
prominent horizon of lime accumulation. 

The Wilcoxson soils are associated with the Jekley, An- 
drews, Zuni, and McGaffey soils. They are more strongly 
developed than the Jekley soils. 
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Typical profile of Wilcoxson clay lon, in a virgin area 
under grass; SE1% sec. 21, T. 11 N., R. 18 W., Valencia 
County: 


Al—0 to 3 inches, dark reddish-brown (5YR 8/2) clay loam, 
dark reddish brown when moist ; moderate, thin, platy 
structure; soft when dry, friable when moist, mod- 
erately sticky and moderately plastic when wet; few 
fine pores; noncalcareous; pH 7.2; clear boundary. 

A3—3 to 7 inches, reddish-brown (SYR 4/3) silty clay loam, 
dark reddish brown when moist; weak, medium, sub- 
angular blocky structure; slightly hard when dry, fri- 
able when moist, moderately sticky and moderately 
plastic when wet; few fine pores; noncalcareous; pH 
7.2; clear boundary. 

B21t—7 to 12 inches, reddish-brown (2.5YR 4/4) clay, dark 
reddish brown (2.5YR 3/4) when moist; moderate, 
medium, prismatic structure breaking to moderate, 
fine, angular blocky; very hard when dry, firm when 
moist, very sticky and very plastic when wet; thin, 
continuous clay films on peds; few fine peres and few 
fine roots; noncaleareous; pH 7.0; clear boundary. 

B22t—12 to 23 inches, variegated reddish-brown (2.5YR 4/4) 
and light reddish-brown (2.5YR 6/4) clay, dark 
reddish brown (2.5YR 3/4) and reddish brown (2.5YR 
5/4) when moist; weak, medium, prismatic structure 
breaking to weak, medium, angular blocky; very hard 
when dry, firm when moist, very sticky and very plastic 
when wet; thin, continuous clay films on peds; very 
few roots; calcareous, with some visible splotches of 
lime; pH 8.2; gradual boundary. 

B8ca—23 to 44 inches, light reddish-brown (2.5YR 6/4) clay, 
reddish brown (25YR 4/4) when moist; weak, 
medium, prismatie structure breaking to weak, 
medium, angular blocky ; hard when dry, friable when 
moist, very sticky and very plastic when wet; cal- 
eareous, with many concretions of lime; pH 8.2; 
abrupt boundary. 

R—44 inches +, hard, reddish limestone. 


The color of the A horizon ranges from reddish gray to 
dark grayish brown to dark reddish brown. The color of 
the B horizon ranges from reddish brown to strong brown. 
The texture of the A horizon is loam, silt loam, or clay 
loam. The depth to limestone ranges from 40 to 60 
inches. 

REDDISH CHESTNUT SOILS 

Reddish Chestnut soils develop in a warm-temperate, 
semiarid or subhumid climate. The surface layer is typi- 
cally brown to reddish brown. Under it is dull reddish- 
brown or red material of finer texture, and under that a 
horizon of lime accumulation. Reddish Chestnut soils 
normally have a vegetative cover of shrubs and short 
grasses, but those in the Zuni Mountain Area have a cover 
of ponderosa pine, pinyon pine, juniper, and grasses. The 
Reddish Chestnut great, soil group is represented in the 
Zuni Mountain Area by the Showlow series. 


Showlow Series 


The Showlow series consists of deep or moderately deep, 
moderately well drained soils on gently to moderately slop- 
ing foot slopes in the uplands. These soils occur at eleva- 
tions of 7,500 to 7,800 feet, where the annual precipita- 
tion is 15 to 18 inches and the average annual temperature 
is 47° F. They formed in material weathered from red- 
dish, clayey shale of the Chinle formation. They are 
characterized by a dark-colored A horizon, a structured 
B2 horizon in which clay has accumulated, and a horizon 
of lime accumulation. The parent material and the 
climate have had a strong influence on the Showlow soils. 
The underlying shale has yielded the heavy clay subsoil, 
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and the climate has kept the soils moist for periods long 
enough to allow a B horizon to develop. 

‘Albnouet the Showlow soils are classified as Reddish. 
Chestnut soils, they have some characteristics of Grumu- 
sols. Their texture below a depth of 6 inches is clay. 
They swell and contract with changes in moisture content, 
and they have less distinct horizonation than other zonal 
soils. They have a more pronounced B horizon than the 
Grumusols, however. 

The Showlow soils are associated with Ordnance and 
Thurloni soils. They are less calcareous and better de- 
veloped than the Thurloni soils and less sandy than the 
Ordnance soils. 

Typical profile of Showlow clay loam, in a virgin area 
under ponderosa pine, oak brush, and blue grama; 
NEYWUSWY, sec. 18, T. 13 N., R. 16 W., McKinley County: 


01&02—1 inch to 0, needles, leaves, and twigs, in various stages 
of decomposition, 

A11—0 to 2 inches, brown (7.5YR 4/2) clay loam, dark brown 
(7.5YR 3/2) when moist ; weak, thin, platy structure; 
soft when dry, friable when moist, moderately sticky 
and moderately plastic when wet; noncalcareous; pH 
6.8 ; smooth, gradual boundary. 

A3—2 to 6 inches, dark reddish-brown (5YR 3/2) clay loam, 
dark reddish brown (5YR 2/2) when moist; weak, 
medium, granular structure breaking to weak, fine, 
Subangular blocky; hard when dry, friable when 
moist, sticky and plastic when wet; many medium- 
sized pores; noncaleareous; pH 6.7; smooth, gradual 
boundary. 

Bi—6 to 12 inches, reddish-brown (5YR 4/3) clay, dark red- 
dish brown (5YR 3/3) when moist; moderate, me- 
dium, subangular blocky structure; hard when dry, 
firm when moist, sticky and plastic when wet; few 
medium-sized pores; noncaleareous; pH 6.8; irregu- 

: lar, gradual boundary. 

B21t—12 to 20 inches, reddish-brown (5YR 4/3) lay, dark 
reddish brown (5YR 3/3) when moist; weak, medium, 
prismatic structure breaking to moderate, medium 
and coarse, angular blocky; very hard when dry, very 
firm when moist, very sticky and very plastic when 
wet; thick clay films, many in pockets; noncalcareous ; 
pH 7.0; irregular, gradual boundary. 

B22t—20 to 35 inches, weak-red (2.5YR 4/2) clay, dusky red 
(2.5YR 3/2) when moist; weak, medium, prismatic 
structure breaking to moderate, medium and coarse, 
angular blocky; very hard when dry, very firm when 
moist, very sticky and very plastic when wet; thick, 
continuous clay films; some distinct slickensides or 
pressure faces; no distinct pores; noncalcareous; pH 
7.2; irregular, gradual boundary. 

B3—35 te 52 inches, weak-red (2.5YR 4/2) clay, dusky red 
(2.5YR 3/2) when moist; weak, coarse, angular blocky 
structure to massive; extremely hard when dry, very 
firm when moist, very sticky and very plastic when 
wet; weakly calcareous in spots; pH 7.8; irregular, 
gradual boundary. 

C—52 to 56 inches, reddish-brown (2.5YR 5/4) shaly elay, 
reddish brown (2.5Y¥R 4/4) when moist; massive; very 
hard when dry, firm when moist, very sticky and very 
plastic when wet; much unweathered shale; strongly 
calcareous, with segregated lime; pH 8.2. 


The color of the surface layer is black, dark brown, or 
dark reddish brown. The texture of this layer is loam or 
clay loam. Reddish colors like the color of the parent 
shale are dominant in the underlying material. The con- 
tent of gravel and shale fragments ranges from 0 to 40 
percent. 

GRAY WOODED SOILS 


Gray Wooded soils develop in a cool, mesothermal or 
microthermal, subhumid or semiarid climate under a cover 
of coniferous, deciduous, or mixed forest. They generally 


have a thin, organic-mineral Al horizon and a light- 
colored, bleached AQ horizon overlying a brown, more 
clayey, blocky B2 horizon that grades to lighter colored, 
more friable horizons. The B horizons of these soils are 
generally lower in chroma than those of Podzols. The A2 
horizon is about twice as thick as that of most of the 
Podzols in North America. Many of the Gray Wooded 
soils have a horizon of calcium carbonate accumulation 
aoe the B2 horizon. Strongly acid soils are exceptional 
8). 

The Gray Wooded great soil group is represented in 
the Zuni Mountain Area by the Fortwingate, Ordnance, 
Osoridge, Sanchez, and Zuni soils. The Zuni soils de- 
veloped in material weathered from granite. The Fort- 
wingate, Sanchez, and Osoridge soils formed in material 
weathered from sandstone. The Ordnance soils developed 
mainly in material weathered from shale but have been 
influenced by sandstone. The vegetation consists chiefly 
of ponderosa pine. 


Fortwingate Series 


The Fortwingate series consists of well-drained, gently 
undulating, upland soils that have east and northeast expo- 
sures. These soils occur at elevations of 7,800 to 8,000 feet, 
where the annual precipitation is 18 to 20 inches and the 
average annual temperature is about 44° I. They de- 
veloped under forest in residuum weathered from Glorieta 


sandstone. They are characterized by an Al horizon, 8 to 5 


inches thick, a thin A2 horizon, and a B2 horizon that has 
distinct structure and contains an accumulation of clay. 

The Fortwingate soils are associated with the Osoridge 
and Kiln soils, but they are deeper than those soils. They 
are less sloping and less stony than the Osoridge soils. 
They are redder than the Kiln soils, which formed in mate- 
rial weathered from limestone. 

Typical profile of Fortwingate loam, in a virgin area 
under a cover of ponderosa pine, southwest of McGaffey ; 
NW14 sec. 9, T. 18 N., R. 16 W., McKinley County: 


O1—1 inch to 0, mat of pine needles, oak leaves, and grass. 

A1l—0 to 5 inches, brown (7.5YR 5/2) loam, dark brown (7.5YR 
3/2) when moist; weak, thin, platy structure; soft 
when dry, friable when moist, nonsticky and nonplastic 
when wet; few fine pores; many fine roots; noncal- 
careous; pH 6.2; clear, wavy boundary. 

A2—5 to 10 inches, pinkish-gray (7.5YR 6/2) fine sandy loam, 
brown (7.5YR 4/4) when moist; weak, thin, platy 
structure; hard when dry, friable when moist, non- 
sticky and nonplastic when wet; many fine pores; 
many fine and medium roots; very high content of 
clean sand; noncaleareous; pH 6.6; gradual, wavy 
boundary. 

A3—10 to 18 inches, light-brown (7.5YR 6/4) very fine sandy 
clay loam, brown (7.5YR 4/4) when moist; weak, fine 
and medium, subangular blocky structure; very hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; many fine pores; many fine 
and large roots; noncaleareous; pH 6.6; abrupt, wavy 
boundary. 

B21t—13 to 23 inches, reddish-brown (5YR 5/4) sandy clay or 
elay, reddish brown (5YR 4/4) when moist; moderate, 
fine, prismatic structure breaking to moderate, fine, 
angular blocky; extremely hard when dry, firm when 
moist, sticky and plastic when wet; clay films on peds 
and in structural cracks; few or no pores; noncalear- 
eous ; pH 6.0; gradual boundary. 

B22t—23 to 32 inches, reddish-brown (2.5YR 5/4) clay, red- 
dish brown (2.5YR 4/4) when moist; strong, medium, 
prismatic structure breaking to moderate, medium, 
angular blocky; extremely hard when dry, firm when 
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moist, very sticky and very plastic when wet; thick, 
continuous clay films; no visible pores; many old root 
channels; noncalcareous; pH 7.0; abrupt, wavy boun- 
dary. 

R--32 inches +, pink (5YR 7/4) sandstone, reddish yellow 
(5YR 6/6) when moist; fine grained ; dense; cal- 
careous in places; pH 7.8 to 8.0. 


The depth to bedrock ranges from about 24 inches to 
more than 4 feet. The range in depth is attributed to the 
undulation of the sandstone, The depth to the horizon 
containing the most clay ranges from 12 to 30 inches. The 
-eolor of the B horizon ranges from reddish brown to strong 
brown. The surface layer is soft when dry, but the lower 
horizons are hard to extremely hard. 


Ordnance Series 


The Ordnance series consists of deep and moderately 
deep, well-drained soils on gently undulating uplands. 
These soils occur at elevations of 7,600 to 8,100 feet, where 
the average annual precipitation is 15 to 19 inches and the 
average annual temperature is about 44° F. They are 
derived from thin-bedded, reddish-gray, clayey shale and 
_reddish-brown. sandstone of the Chinle formation. They 
are characterized by a thin A1 horizon, a thin but distinct 
AQ horizon,.a B horizon that contains accumulated clay, 
and a prominent horizon of lime accumulation, Although 
_these soils occur in the pine forest, they support more pin- 
yon and juniper than the other Gray Wooded soils. 

The Ordnance soils are associated with the Thurloni and 
Showlow soils. They have been more influenced by sand- 
stone than the Showlow soils, which are Reddish Chestnut 
soils. They are less calcareous and better developed than 
the Thurloni soils, which are clayey Regosols. 

Typical profile of.Ordnance loam, in a virgin site in a 
cutover area about 3 miles north and 114 miles west of 
McGaffey; NW, sec. 29, T..14 N., R. 16 W., McKinley 
County: , 


01&02—-1 inch to 0, mat of needles, leaves, and twigs; con- 
siderable Inycelial fungi; pH 6.0. 

A1—O to 2 inches, brown (7.5YR 5/4) loam or sandy loam, dark 
brown (7.5YR 4/4) when moist; weak, thin, platy 
structure; soft when dry, friable when moist, nou- 
sticky and nonplastic when wet; vesicular in places; 
nonecaleareous; pH 6.6; clear boundary. 

A2—2 to 4 inches, pinkish-gray (7.5YR 6/2) very fine sandy 
loam, dark brown (7.5YR 4/2) when moist; moderate 
to strong, thin, platy structure; slightly hard when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; many fine pores and high content of 
clean sand; noncaleareous ; pH 64; clear boundary. 

Bp1—4 to 7 inches, reddish-brown (5YR 6/3) loam, reddish 
brown (5YR 4/3) when moist; moderate to strong, 
fine, subangular blocky structure; hard when dry, 
friable when moist, moderately sticky and moderately 
plastic when wet; many large pores; noncalcareous; 
pH 6.4; abrupt, wavy boundary. 

B21t—7 to 11 inches, reddish-brown (2.5YR 4/4) clay, dark 
reddish brown (25YR 3/4) when moist; weak, 
medium, prismatic structure breaking to weak to 
moderate, fine and medium, angular blocky ; extremely 
hard when dry, firm when moist, sticky and plastic 
when wet; continuous clay films; very few visible 
pores ; some old root channels; noncaleareous; pH 6.6; 
diffuse boundary. 

B22t—11 to 17 inches, reddish-brown (2.5YR 4/4) clay, dark 
reddish brown (25YR 3/4) when moist; weak, 
medium, prismatic structure breaking to weak to 
moderate, fine and medium, angular blocky ; extremely 
hard when dry, firm when moist, sticky and plastic 
when wet; patchy clay films; noncalcareous; pH 7.2; 
diffuse boundary. 


B8ca or Cl—17 to 27 inches, reddish-gray (5YR 5/2) silty clay, 
dark reddish gray (5YR 4/2) when moist; weak, 
medium, angular blocky structure; very hard when 
dry, firm when moist, very sticky and very plastic 
when wet; very thin, patchy clay flows; strongly 
calcareous; pH 7.8; diffuse boundary. 

C2/R—27 to 33 inches, pinkish-gray (SYR 6/2) mixture of clay 

“and partly weathered shale, dark reddish gray (5YR 
4/2) when moist; weak, fine, angular blocky structure, 
or massive; very hard when dry, very firm when moist, 
very sticky and very plastic when wet; strongly cal- 
caleareous, with some concretions of lime; pH 8.2. 


The color of the Al horizon ranges from grayish brown 
to brown. The B horizon is reddish brown, but the hue 
varies between 2.5YR and 5YR. The C horizon is gray, 
dark reddish gray, and dark reddish brown. The depth 
to clayey shale ranges from 20 to 36 inches. In most places 


the profile is free of coarse fragments to a depth of 20 


inches or more; in other places there are many Tragments 
of shale and sandstone. The variations in composition and 


-color are attributed to variations in the parent shale. 


Osoridge Series 


‘The Osoridge series consists of shallow, very stony, 
moderately sloping to steep, moderately well drained soils 
on long dip slopes and mesa tops. These soils occur at 
elevations of 7,800 to 8,500 feet, where the annual pre- 
cipitation is 18 to 20 inches and the average annual tem- 
perature is about 44° F. They formed in material . 
weathered from Glorieta sandstone. They are character- 
ized by a soft, thin A1 horizon, a mixed A2 and A8 horizon, 
and a B2 horizon that has a strong accumulation of clay. 
They have no zone of lime accumulation. The clayey B 
horizons are the most acid layers in. the profile. 

The Osoridge soils are associated with the Fortwingate 
and Kiln soils. They are shallower and more stony than 
the Fortwingate soils, and their A2 horizon is less distinct. 
They are less alkaline than the Kiln soils and generally 
deeper. The Kiln soils do not have an A2 horizon. 

Typical profile of Osoridge very stony fine sandy loam, 
in a virgin area of cutover ponderosa pine; SEYANE1, sec. 
25,T.13 N., R. 15 W., McKinley County :.. 


01&02—% inch to 0, decomposing needles, leaves, and twigs, 
with considerable mycelial fungi. 

A1—0 to 2 inches, dark grayish-brown (10YR 4/2) very stony 
fine sandy loam, very dark grayish brown (10YR 3/2) 
when moist; weak, thin, platy structure; soft when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; many fine pores; noncalcarcous; 
pH 6.4; abrupt, wavy boundary. 

A2&A3~—2 to 6 inches, brown (10YR 4/3) clay loam, dark 
brown (10YR 3/3) when moist; weak, fine to medium, 
subangular blocky structure; slightly hard when dry, 
firm when moist, sticky and plastic when wet; few fine 
pores; many clean sand grains; noncaleareous; pH 
6.4; abrupt, wavy boundary. 

B21t—6 to 11 inches, reddish-brown (5YR 5/3) clay, reddish 
brown (5YR 4/3) when moist; yellowish-red (5¥R 
5/6) specks; strong, coarse, prismatic structure break- 
ing to strong, very fine, angular blocky; ‘extremely 
hard when dry, very firm when moist, very sticky and 
very plastic when wet; thick, continuous clay films; 
very few pores; some sand grains; noncalcareous ; pH 
6.0; gradual boundary. 

B22t—11 to 19 inches, light yellowish-brown (10YR 6/4) clay, 
brown, (7.5YR 5/4) when moist; strong, coarse, pris- 
matic structure breaking to strong, very fine, angular 
blocky; extremely hard when dry, very firm when 
moist, very sticky and very plastic when wet; thick, 
continuous clay films; noncaleareous; pH 5.6; grad- 
ual boundary. 
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B8—19 to 23 inches, light olive-gray (5Y 6/2) and reddish- 
yellow (7.5YR 6/6) clay, olive gray (5Y 5/2) and 
strong brown (7.5YR 5/6) when moist; strong, coarse, 
prismatic structure breaking to strong, ‘very fine, 
angular blocky; extremely hard when dry, very firm 
when moist, very sticky and very plastic when wet; 
some unweathered minerals; noncalcareous; pH 5.8; 
abrupt boundary. 

R—28 inches +, sandstone. 

Stones and boulders, 1 to 8 feet in diameter, cover 80 to 
95 percent of the surface of these soils, and the thickness 
and stoniness of the horizons vary considerably within a 
distance of a few feet. In many profiles the B2 horizon 
contains fragments and slabs of sandstone, In some areas 
a strongly developed A2 horizon abruptly overlies the B2 
horizon. In places the B2 horizon appears to have been 
forced and squeezed to the surface. Some areas lack a B2 
horizon; these sites are generally adjacent to large tilted 
slabs of rock that extend into the R horizon. In places the 
horizon directly above bedrock contains the highest per- 
centage of clay. The depth to bedrock is commonly 18 to 
22 inches but may be as little as 10 inches or as much as 95 
inches. a : 

Sanchez Series 


The Sanchez series consists of shallow and very shallow, 


well-drained, stony soils on long dip slopes. These soils 
are hilly or moderately steep, and the slopes are concave 
in many places. They occur at elevations of 7,200 to 7,800 
feet, where the annual precipitation is 16 to 19 inches and 
the average annual temperature is 45° F. These soils 
formed in grayish, noncalcareous material weathered from 
sandstone of the Chinle formation. They are character- 
ized by a thin A2 horizon that grades to a weakly, expressed 
B horizon. These soils do not have a horizo.. of lime 
accumulation. The vegetation consists of ponderosa pine, 
pinyon pine, juniper, shrubs, and grasses. | 

These soils are associated with the Thurloni, Kiln, and 
Osoridge soils. They are shallower, less reddish, ‘and 
coarser textured than the Thurloni soils. They are less 
well developed than the Osoridge soils, which formed in 
material weathered from Glorieta sandstone. They have 
a distinct A2 horizon, which the Kiln soils lack.. They 
formed in material weathered from sandstone; the Kiln 
soils formed in material weathered from limestone. 

Typical profile of Sanchez sandy loam, in a virgin area 
of cutover ponderosa pine; NEYNEV, sec. 26, T. 14 N., 
R.16 W., McKinley County: 


01&02-—2. inches to 0, pine needles, twigs, and decomposing 
organic matter; high content of mycelial fungi; pH 
8 


6.8. , 

A2—0 to 2 inches, pinkish-gray (7.5YR 6/2) sandy loam, brown 
(7.5YR 4/2) when moist; weak, thin, platy structure; 
soft when dry, friable when moist, nonsticky and non- 
plastic when wet; many clean sand grains; strongly 
vesicular; 20 percent gravel and channery fragments 
and chips of petrified wood; noncalcareous; pH 6.8; 
clear boundary. fe 

A2&B2—2 to 7 inches, pinkish-gray (7.5YR 7/2) sandy clay 
loam, brown (7.5YR 4/2) when moist; weak, thick or 
very thick, platy structure breaking to weak, fine, 
subangular blocky; hard when dry, friable when 
moist, slightly sticky and slightly plastic when 
wet; few small pores; some clean sand grains; non- 
calcareous; pH 6.4; diffuse boundary. 

B2t—7 to 11 inches, pinkish-gray (5YR 7/2) heavy clay loam, 
reddish gray (5¥R,5/2) when moist; weak, fine, sub- 
angular blocky structure; very hard when dry, friable 
when moist, sticky and. plastic when wet; thin, con- 
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tinuous clay flows; many small pores; noncalcareous; 
pH 5.9; diffuse boundary. 

C—11 to 17 inches, pinkish-gray (5YR 7/2) sandy clay loam, 
reddish gray (5¥R 5/2). when moist; some yellowish- 
red mottles; massive; very hard when dry, firm when 
moist, sticky and plastic when wet; many pores; non- 
calcareous; pH 5.9; abrupt, clear boundary. 

R—17 inches +, pinkish-gray (7.5YR 7/2) sandstone, brown 
(7.5YR 5/2) when moist; very fine grained; hard; 
reddish coatings in cavities and along structural 
breaks ; noncaleareous; DE 6.2.. 


The pinkish-gray and light brownish-gray colors of the 
soils are similar to the color of the undecomposed rock. 
Also, much of the prevalent grayish tinge is inherited 
from the color of the original parent material, rather than 
resulting from bleaching during soil development. The 
number of rock fragments on the surface and im the profile 
varies widely. The development of the B horizon ranges 
from very weak to moderate. In places the uppermost 
half inch of soil is a vesicular surface crust. 


Zuni Series 


The Zuni series consists of deep or moderately deep, 
well-drained, gently sloping and gently undulating soils 
on the uplands. These soils occur at elevations of 7,800 
to about 8,200 feet, where the annual precipitation is 18 
to 20 inches and the average annual temperature is 
about 44° F, They formed in material weathered from. 
reddish granite. They are characterized by a thin Al 
horizon, a thick A2 horizon, and a B2 horizon that has 
distinct structure and an accumulation of clay. In places 
these. soils have a C horizon that contains much decom- 
posed granite. The vegetation consists of pine forest. 

The Zuni soils are associated with the Mirabal, Wil- 
coxson, and ‘Tampico soils. They are less sloping, better 
developed, deeper, and less stony than the Mirabal soils. 
They lack the limestone influence of the Wilcoxson soils. 
They are better developéd than the Tampico soils, which 
formed in alluvium, 

_ Typical profile of Zuni sandy loam, in an area of cut- 
over ponderosa pine, about 5 miles southeast of McGaffey ; 
NEY, sec. 31, T. 18 N., R. 15 W., McKinley County: 


01&02-—2 inches to 0, pine needles, grass, twigs, and matted, 
. decomposed organic matter. 

A1—O to 3 inches, dark grayish-brown (10YR 4/2) ‘gritty © 
sandy loam, very dark grayish brown (10YR° 3/2) 
when moist; moderate, thin, platy structure breaking 
to weak, medium, granular; loose when dry, very 
friable when moist, nonsticky and nonplastic when 
wet; many fine pores and a few fine roots; noncal- 
careous; pH 65; clear boundary. : 

A21—3 to 6 inches, pinkish-gray (7.5YR. 6/2) sandy loam,,. 

. Gark brown (7.5YR 4/4) when moist; weak, medium,, 
granular structure to massive; slightly ‘hard when. 
dry, very friable when moist, nonsticky and nonplastie 
when wet; many fine pores; many clean sand grains: 

; some fine roots; noncalcareous; pH 6.4; . clear 
boundary. . a ee eter 

A22—6 to 8 inches, light: reddish-brown (SYR 6/3) fine sandy 
loam, reddish brown (SYR 4/4) when moist; weak, 
medium, suwbangular blocky structure to. massive; 
slightly hard when dry, friable when moist, nonsticky 
and nonplastic when wet; many fine pores; much 
clean sand; noncalcareous; pH 6.4; clear, smooth 
boundary. >| 

A8—8 to 11 inches, reddish-brown (5YR 5/4) loam, reddish 
brown (5YR 4/4) when moist; weak, medium, sub- 
angular blocky structure; hard when dry, friable when 
moist, slightly sticky and slighty plastic when wet; 
some clean sand in cracks and along structural breaks ; 
noncalcareous; pH 6.3; clear, wavy boundary. 
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B1—11 to 16 inches, reddish-brown (SYR 5/4) clay loam, red- 
dish brown (5Y¥R 4/4) when moist ; moderate, medium, 
subangular blocky structure; hard when dry, firm 
when moist, moderately sticky and moderately plastic 
when wet; noncalcareous; pH 6.4; abrupt boundary. 

B2t—16 to 36 inches, reddish-brown (5YR 4/4) Glay, dark red- 
dish brown (5YR 3/4) when moist ; moderate, medium, 
prismatic structure breaking to moderate, medium, 
angular blocky ; extremely hard when dry, firm when 
moist, sticky and plastic when wet; thick, continuous 
clay films on prisms and blocks; very few pores; some 
fine roots; many splotches of organic matter; non- 
calcareous; pH 6.4; clear, wavy boundary. 

B3—36 to 48 inches, reddish-brown (5YR 4/4) sandy clay 
loam, dark reddish brown (5YR 3/4) when moist; 
massive; hard when dry, firm when moist, moderately 
sticky and moderately plastic when wet; some thin, 
patchy clay films on peds; many particles of decom- 
posed granite; nonealeareous; pH 6.8; clear bound- 
ary. 

C—43 inches +, reddish-brown (5YR 4/4) sandy clay loam, 
dark reddish brown (5YR 3/4) when moist; soil 
material is mixed with much slightly decomposed 
granite; hard when dry, firm when moist, slightly 
sticky and slightly plastic when wet; noncalecareous; 
pH 7.2. 


In places the Al horizon is very thin. The texture of 
the surface layer is sandy loam or gritty loam. In places 
the B2 horizon directly overlies granite; in other places a 
gravelly layer of decomposed granite overlies the bedrock. 
The depth to bedrock 1s commonly 38 to 48 inches, but 
it may be as little as 20 inches or as much as 70 inches. 


INTRAZONAL ORDER 


Intrazonal soils have evident, genetically related hori- 
zons that reflect the dominant influence of some local factor 
of relief or parent material over the normal effect of cli- 
mate and vegetation. In this Area the intrazonal order 
is represented by the Humic Gley great soil group, The 
soils of this group are characterized by impeded drainage, 


HUMIC GLEY SOILS 

Hume Gley soils are poorly drained or very poorly 

drained hydromorphie soils that have a dark-colored 

organic-mineral horizon of moderate thickness underlain 

by a gleyed mineral horizon. The Humic Gley great soil 

group is represented in the Zuni Mountain Area by the 
Larry soils, which developed in granitic alluvium. 


Larry Series 


The Larry series consists of deep, very dark colored, 
nearly level, poorly drained soils on bottom lands in high 
mountain valleys. They occur in positions where excess 
moisture accumulates, and they stay wet for long periods. 


Seepy and boggy spots are common. ‘The water table is at - 


a depth of 2 to 3 feet, but the water level varies with the 
season, The vegetation on these soils consists of a dense 
cover of grass and water-tolerant meadow plants. There 
is no ponderosa pine. 

These soils are at an elevation of 8,700 feet, where the 
average annual precipitation is about 20 to 24 inches and 
the average annual temperature is about 42° F. They 
are characterized by a moderately thick, very dark gray or 
black A1 horizon of noncalcareous silty clay loam or silty 
clay, underlain by a gleyed horizon of noncalcareous, gray 
and light-gray clay. The lower part of this gleyed horizon 
‘is gravelly. 


SOIL SURVEY 


The Larry soils are associated with Mirabal and Super- 
visor soils, which developed in place and occupy slopes 
adjacent to the Larry soils, 

Typical profile of Larry silty clay loami; SW14 sec. 22 
R. 12 W,, T. 11 N., Valencia County : : 


A11—O to 6 inches, very dark gray (10YR 3/1) silty clay loam, 
black (10¥R 2/1) when moist; strong fine, granular 
structure; hard when dry, friable when moist ; neutral ; 
clear boundary. 

A12—6 to 19 inches, very dark gray (10YR 3/1) silty clay, 
black (2.5Y¥R 2/0) when moist; strong, fine, angular 
blocky structure; very hard when dry, firm when 
moist; pH 6.6; gradual boundary. 

Clg—19 to 23 inches, gray (5Y 5/1) clay, dark gray (5Y 
4/1) when moist; weak, medium, angular blocky struc- 
ture; very hard when dry, firm when moist; pH 6.8; 
clear boundary. ; 

C2g—23 to 38 inches, light-gray (5Y 6/1) sandy clay, dark gray 
(5¥ 4/1) when moist; weak, coarse, angular blocky 
structure; very hard when dry, firm when moist; 
pH 7.1; nonealecareous; gradual boundary. 

C3g—38 'to 44 inches, light-gray (5Y 6/1) gritty sandy clay 
mottled with light olive gray (5Y 6/2); olive gray 
(5¥ 5/2) mottled with gray (5Y¥ 5/1) when moist; 

massive ; hard when dry; pH 7.1; noncalcareous. 

Below a depth of 19 inches, there are many clear grains 
of feldspar and quartz. The number of these increases 
with increasing depth. The Cig horizon is slightly mot- 
tled with gray and dark gray. In places the material be- 
low a depth of 2 feet, is stratified, the layers ranging in tex- 
ae from gravelly loam to gravelly sandy clay and gravelly 
clay. 


AZONAL ORDER 


Azonal soils lack a well-developed profile because they 
are youthful, or because the parent material resists soil- 
forming processes, or because their relief has prevented de- 
velopment of definite characteristics. The azonal order is. 
represented in the Zuni Mountain Area by the Alluvial 
soils, the Lithosols, and the Regosols. 


’ ALLUVIAL SOILS 


Alluvial soils consist of recent alluvium that is relatively 
unchanged by environment. Their characteristics are de- 
termined largely by the nature of the alluvium and the 
manner in which it has been sorted and deposited. Cli- 
matic conditions, drainage, and vegetation vary widely. 

The Alluvial great soil group is represented in the Zuni 
Mountain Area by the McGaffey, Prewitt, Polich, Tabiona, 
Tampico, and Trail soils. Many of these soils show evi- 
dence of profile development, mainly structural develop- 
ment in the subsurface horizons. 


McGaffey Series 


The McGaffey series consists of deep and very deep, well- 
drained, nearly level or gently sloping soils on alluvial fans 
and valley floors. These soils occur at elevations of 7,500 
to 7,800 feet, where the average annual precipitation is 18 
to 20 inches and the average annual temperature is about 
45° F. They developed in calcareous, reddish alluvium 
under a cool-temperate, subhumid climate. They are 
characterized by a thick, loamy A horizon overlying strati- 
fied material that has weak structural development. In 
many places. the lower part of the profile is calcareous. 
The vegetation consists of grass and shrubs, Small string- 
ers of these soils support ponderosa pine. 
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The MecGaffey soils are associated with the Polich and 
Jekley soils. They are lighter colored than the Polich 
soils and better drained, and they occupy higher positions 
on the valley floors. The Jekley soils developed in mate- 
rial weathered from sandstone. 

Typical profile of McGaffey loam, in a grassy area north 
of McGaffey ; sec. 28, T. 14.N., R. 16 W., McKinley County: 


Al or Ap—O to 6 inches, reddish-brown (SYR 4/3) loam, dark 
reddish brown (5YR 3/3) when moist; weak to mod- 
erate, thin, platy structure; soft when dry, very friable 
when moist, slightly sticky and slightly plastic when 
wet; few small pores; noncalcareous; pH 7.5; clear 
boundary. 

A12—6 to 18 inches, reddish-brown (5YR 4/8) silt loam, dark 
reddish brown (5YR 3/3) when moist; weak, medium, 
subangular blocky structure; hard when dry, friable 
when moist, moderately sticky and moderately plastic 
when wet; noncalcareous; pH 8.0; gradual boundary. 

B2—18 to 28 inches, reddish-brown (5YR 4/3) fine sandy clay 
loam, dark reddish brown (5Y¥R 3/3) when moist; 
weak, medium, prismatic structure; very hard when 
dry, friable when moist, sticky and plastic when wet; 
thin, patchy clay films; a few large voids; calcareous, 
with some visible lime; pH 82; clear, wavy 
boundary. 

Alb—28 to 34 inches, reddish-brown (SYR 4/8) silty clay loam, 
dark reddish brown (5YR 3/3) when moist; weak, fine, 
subangular blocky structure; hard when dry, friable 
when moist, moderately sticky and moderately plastic 
when wet; many small and medium pores; noncal- 
calcareous; pH 7.7; gradual boundary. 

B2b—34 to 51 inches, reddish-brown (5YR 4/3) sandy clay 
loam, dark reddish brown (5YR 3/4) when moist; 
moderate, medium, subangular blocky structure; 
hard when dry, friable when moist, moderately sticky 
and moderately plastic when wet; very few voids; 
noncaleareous; pH 7.7; gradual boundary. 

B3b—51 to 56 inches +, reddish-brown (5YR 4/3) clay, dark 
reddish brown (5Y¥R 3/4) when moist; very weak, 
medium, subangular blocky structure; very hard when 
dry, firm when moist, sticky and plastic when wet; 
many large voids; noncalcareous; pH 7.5. 


The texture of the surface layer and of the subsoil 
ranges from loam to medium clay loam. The color is 
generally uniform to a depth of more than 5 feet. It is 
typically reddish brown, but the hue ranges from 5YR to 
7.5YR. Buried soils are common in areas adjacent to 
drainageways. In most places there is a high degree of 
stratification below a depth of 24 inches. 


Polich Series 


The Polich series consists of deep, level or nearly level, 
dark-colored, imperfectly drained soils on flood plains and 
valley floors. These soils occur at elevations of 7,600 to 
7,800 feet, where the annual precipitation is 18 to 20 inches 
and the average annual temperature is about 47° F. They 
formed in reddish or brownish mixed alluvium. They are 
characterized by a thick, darkened Al horizon; a clayey, 
dark-colored, structured B horizon; and a thick C horizon 
of silt loam. They are wet for long periods. The vege- 
tation is grass and shrubs. Ponderosa pine does not grow 
on these soils, 

Although the Polich soils are classified as Alluvial soils, 
they ‘have some characteristics of Humic Gley soils and 
some characteristics of Chernozems. 

The Polich soils are associated with the McGaffey and 
Jekley soils. They are less well drained than the McGaf- 
fey soils, which occupy adjacent alluvial fans and higher 
parts of the flood plains. The Jekley soils developed in 
material weathered from sandstone. 


Typical profile of Polich loam, in a virgin area of grass- 
land, about 5 miles southeast of McGaffey, near Page; 
SEYNEY, sec. 29, T. 13 N., R. 15 W., McKinley County: 


A11—0 to 6 inches, very dark grayish-brown (10YR 3/2) loam, 
very dark brown (10YR 2/2) when moist; weak, thin, 
platy structure; soft when dry, friable when moist, 
slightly sticky and slightly plastic when wet; some 
small voids and pores; highly calcareous; pH 8.4; 
gradual boundary. 
to 16 inches, very dark grayish-brown (10YR 3/2) 
heavy loam, very dark brown (10YR 2/3) when moist; 
moderate, medium, platy structure; slightly hard 
when dry, friable when moist, slightly sticky and 
slightly plastic when wet; organic-matter content 
high; many fine pores; caleareous; pH 8.4; gradual 
boundary. 

A3—~16 to 26 inches, dark grayish-brown (10YR 4/2) clay loam, 
very dark grayish brown (10YR 3/2) when moist; 
weak, coarse, prismatic structure breaking to moder- 
ate, medium, subangular blocky; hard when dry, fri- 
able when moist, moderately plastic and moderately 
sticky when wet; some brown and dark-brown mot- 
tles; many pores; calcareous; pH 8.2; clear boundary. 

B2—26 to 33 inches, brown (7.5YR 4/2) silty clay loam, dark 
brown (7.5¥R 3/2) when moist; moderate, medium, 
prismatic structure breaking to moderate, fine, angu- 
lar and subangular blocky; very hard when dry, firm 
when moist, sticky and plastic when wet; calcareous; 
pH 8.2; gradual boundary, 

B3—33 to 42 inches, reddish-brown (5YR 4/4) silty clay loam, 
dark reddish brown (5YR 3/4) when moist; moder- 
ate, medium, prismatic structure breaking to weak, 
fine, angular blocky; extremely hard when dry, very 
firm when moist, sticky and plastic when wet; weakly 
calcareous ; pH 8.1; gradual boundary. 

C—42 to 51 inches +, reddish-brown (5YR 5/4) silt loam, red- 
dish brown (5YR 4/4) when moist; massive, breaking 
to angular blocks; hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; many 
large pores; weakly calcareous ; pH 8.1, 


The color of the Al horizon ranges from very dark 
grayish brown to dark reddish brown. In most places the 
texture of the surface layer is loam or clay loam, but it ma; 
be fine sandy loam or silt loam. The texture of the 
horizons may be heavy loam, silt loam, or heavy clay loam. 
Mottling in these horizons and in the substrata ranges up 
to 10 percent. The mottles are fine to coarse in size and 
strong brown in color. The soils range from noncalcare- 
ous to calcareous. Buried soils are common in the sub- 
stratum. 


A12—6 


Prewitt Series 


The Prewitt series consists of reddish, well-drained, cal- 
careous, nearly level to gently sloping soils on alluvial fans. 
These soils occur at elevations of 6,800 to 7,100 feet, where 
the annual precipitation is 11 to 15 inches and the average 
annual temperature is about 48° F. They formed in strati- 
fied, moderately fine textured, calcareous alluvium. ‘The 
parent material was derived from San Andres limestone 
and from sandstone and calcareous shale of the Chinle 
formation. They are characterized by an A1-AC-C 
horizon sequence and a moderately dark color in the Al 
horizon. In places a horizon of line accumulation is pres- 
ent. The vegetation consists of blue grama, snakeweed, 
and a little juniper. 

The Prewitt soils are associated with the Laporte and 
Nathrop soils, which formed in place over limestone re- 
siduum. They are finer textured and lie at lower eleva- 
tions than the Tabiona, McGaffey, and Polich soils. They 
reddish than the Montoya soils and less fine tex- 
tured. 
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Typical profile of Prewitt clay loam, in a virgin area; 
NEY, sec. 4, T. 11 N., R. 11 W., Valencia County: 


Al—O to 4 inches, reddish-gray (5YR 5/2) clay loam, dark 
reddish brown (5YR 3/2) when moist; weak, platy 
structure; soft when dry, friable when moist, slightly 
sticky and slightly plastic when wet; few fine pores; 
calcareous; pH 8.2; abrupt boundary. 

AC—4 to 18 inches, reddish-brown (5YR 4/3) clay loam, dark 
reddish brown (SYR 3/8) when moist; weak, fine, 
granular structure; soft when dry, friable when moist, 
slightly sticky and slightly plastic when wet; very 
few fine pores; calcareous; pH 8.3; clear boundary. 

C1i—13 to 28 inches, reddish-brown (5¥R 4/3) clay loam, dark 
reddish brown (5 YR 3/4) when moist ; weak, medium 
and coarse, subangular blocky structure; very hard 
when dry, firm when moist, moderately sticky and 

-moderately plastic when wet; few medium-sized 
pores; caleareous; pH 8.3; clear, wavy boundary. 

C2—28 to 34 inches, brown (7.5¥R 4/2) clay loam, dark brown 
(7.5YR 3/2) when indist ; weak, coarse, granular struc- 
ture to massive; hard when dry, firm, when moist, 
sticky and plastic when wet; many medium-sized 
pores; lime streaks and mycelial lime; strongly cal- 
eareous; pH 8.4; clear boundary. 

O8—34 to 45 inches. brown (7.5YR 4/2) clay loam, dark brown 
(7.5YR 8/2) when moist; massive; hard when dry, 
friable when moist, sticky and plastic when wet; many 
medium-sized pores; strongly calcareous, with visible 
lime; pH 8.6; abrupt boundary, 

C4—45 to 60 inches ++, reddish-brown (2,5YR 4/4) sandy clay 
loam, dark reddish brown (2.5YR 3/4). when moist; 
very weak, medium, subangular blocky structure; 
hard when dry, friable when moist, moderately sticky 
and moderately plastic when wet; few fine pores; cal- 
careous; pH 8.3. 


. The color of the surface layer ranges from a hue of 
2.5YR to a hue of 7.5YR, but reddish brown and red are 
dominant. Hues of the substratum are dominantly 5YR 
and 7.5YR, but in some profiles the substratum has a hue 
of 2.5¥R. The substratum is predominantly moderately 
fine textured, but strata of coarser and finer materials are 
present in most profiles. In many places the upper part of 
the substratum has distinct structure. 


Tabiona Series 


The Tabiona series consists of deep, well-drained, cal- 

careous soils on alluvial fans and valley fill: The slope is 
10 to 15 percent. These soils are slightly developed. They 
occur at an elevation of about 7,500 feet, where the average 
precipitation is about 14 inches and the average annual 
temperature is about 48° F. These soils formed in allu- 
vinm washed mainly from limestone. The vegetation con- 
sists of grasses, shrubs, pinyon pine, and juniper. 
_ The Tabiona soils are less well developed than the 
Turkeysprings soils and occur on alluvial fans rather than 
on uplands. They are somewhat redder and better de- 
veloped than the lower lying Prewitt soils. 

Typical profile of Tabiona fine sandy loam, in a grassy 
virgin area, with some juniper and pinyon pine; SEV, sec. 
8,T.10N., R. 11 W., Valencia County : 

A1l—0 to 5 inches, reddish-brown (5YR 4/4) fine sandy loam, 
dark reddish brown (5¥YR 8/4) when moist; weak, fine, 
granular structure; loose when dry, very friable when 
moist, nonsticky and nonplastic when wet; highly cal- 
careous ; pH 8.2; clear boundary. 

A8—5 to 10 inches, reddish-brown (5YR 4/3) fine sandy loam, 
dark reddish” brown (5YR 3/8). when moist+ weak, 
fine, granular structure; soft: when dry, very friable 
when moist, slightly. sticky and-slightly plastic when 
wet; highly calcareous; pH 8.4; clear boundary. 


SOIL SURVEY 


B2—10 to 18 inches, reddish-brown (5YR 4/4) loam; dark 
reddish brown (5¥R 3/4) when moist; moderate, fine 
and very fine, subangular blocky structure; slightly 
hard when dry, friable when moist, slightly sticky and 
slightly plastic when wet; many small and medium- 
sized pores ; few clay films in voids; highly calcareous; 
pH 8.4; clear boundary. 

Cea—18 to 28 inches, reddish-brown (SYR 5/4) sandy loam, 
reddish brown (5YR 4/4) when moist; very weak, fine, 
angular blocky structure; slightly hard when dry, very 
friable when moist, slightly sticky but nonplastic 
when wet; very few voids; no clay films; many par- 
ticles of unweathered minerals; much visible lime; 
pH 8.3; gradual boundary. 

C—28 to 40 inches -+, reddish-brown (5YR 5/4) sandy loam, 
reddish brown (5YR 4/4) when moist; slightly hard 
when dry, very friable when moist, nonsticky and non- 
plastic when wet; very few pores; no visible lime, but 
calcareous ; pH 8.3. 


The texture of the surface layer may be sandy loam, fine 
sandy loam, or loam. The content of limestone fragments 
ranges from 0 to about 15 percent. 


Tampico Series 


The Tampico series consists of deep, dark-colored, well- 
drained soils on flood plains and toe slopes in long, narrow 
valleys and canyons. These soils are loamy and noncal- 
careous. They occur at elevations of 7,700 to 8,500 feet, 
where the annual precipitation is 18 to 22 inches and the 
average annual temperature is about 45° F. They formed 
in deep deposits of gritty outwash from granite. The 
vegetation consists of ponderosa pine, shrubs, and grass. 

The Tampico soils are associated with the Zuni soils, 
which developed in place in material weathered from 
granite. At higher elevations thin strips of Tampico soils 
le on canyon bottoms between the sloping Mirabal and 
Supervisor soils, which formed in residuum weathered 
from granite and gneiss. 

Typical profile of Tampico loam, in a virgin area under 
second-growth ponderosa pine, along a streambank about 
1 mile south of McGatfey Lookout; sec. 238, T. 18 N., 
R. 16 W., McKinley County: 


01&02—% inch to 0, needles, leaves, and twigs, in various 
stages of decomposition. 

Al—O to 6 inches, brown (7.5YR 4/2) loam, dark brown 
(7.5YR 3/2) when moist; weak, thin, platy structure ; 
soft when dry, very friable when moist, slightly sticky 
and slightly plastic when wet; some fine voids; non- 
caleareous; pH 6.2; clear boundary. 

A8—6 to 11 inches, brown (7.5YR 5/2) gravelly loam, dark 
brown (7.5YR 3/2) when moist; weak to moderate, 
fine, subangular blocky structure; hard when dry, 
friable when moist, slightly sticky and slightly plastic 
when wet; few fine pores; highly micaceous; non- 
calcareous; pH 6.6; clear boundary. : : 

B1i—11 to 17 inches, reddish-brown (5¥R 5/3) gravelly loam, 
reddish brown (5YR 4/3) when moist; weak to mod- 
erate, fine, subangular blocky structure; very hard 
when dry, firm when moist, slightly sticky and slightly 
plastic when wet; few fine pores; noncalcareous; 
pH 6.5; clear boundary. 

B2—17 to 80 inches, reddish-brown (2.5YR 4/4) gravelly clay 
loam, dark reddish brown (2.5YR 3/4) when moist; 
moderate, fine, subangular blocky structure; very hard 
when dry, firm when moist, moderately sticky and 
moderately plastic when wet; many small voids and 
pores; noncalcareous; pH 6.2; gradual boundary. : 

B3 or C—80 to 50 inches +, reddish-brown (2.5YR 5/4) 
gravelly loam, reddish brown (2.5YR. 4/4) when moist; 
weak, fine, subangular blocky structure; very hard 
when dry, firm when moist, slightly sticky and slightly 
plastic when wet; few fine pores; noncalcareous; 
pH 6.8. 
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When dry, the Al horizon ranges from very dark 
grayish brown to brown in color. In the subsurface layers 
the hue ranges from 10YR to 5YR or even 2.5YR. The 
variations in color follow variations in color of the parent 
material. Like most alluvial soils, these soils are strati- 
fied. They show considerable variation ‘in structural 
development in the subsurface layers. Cobblestones and 
larger stones occur on the surface and within the profile 
in some places. 


Trail Series 


The Trail series consists of deep, well-drained, reddish 
souls on narrow valley floors and alluvial fans. These soils 
are sandy and stratified. They occur at elevations of 7,000 
to 7,500 feet, where the annual precipitation is 15 to 18 
inches and the average annual temperature is about 47° 
F. They formed in sedimentary deposits. The vegetation 
consists of ponderosa pine, Gambel oak, shrubs, and grass. 

The Trail soils are associated with the better developed 
Savoia soils, which formed in similar material on older 
alluvial fans and terraces. They are also associated with 
the Bond soils, which developed in place in material 
weathered from coarse-textured sandstone. In places the 
Trail soils are associated with the Montoya souls, which 
formed in finer, textured alluvium and show some develop- 
ment in the B horizon. 

Typical profile of Trail loamy fine sand, in a grassy 
virgin area; SW, sec. 18, T. 18 N., R. 16 W., McKin- 
ley County: 

A11—O to 6 inches, reddish-brown (5¥R 4/4) loamy fine sand, 
dark reddish brown (5Y¥R 3/4) when moist; single 
grain; loose when dry, very friable when moist, non- 
sticky and nonplastic when wet weakly calcareous; 
pH 8.2; clear boundary. 

A1l2—6 to 12 inches, reddish-brown (2.5YR 4/4) loamy fine 
sand, dark reddish brown (2.5YR 3/4) when moist; 
very weak, thin, platy structure; slighty hard when 
dry, friable when moist, slightly sticky and slightly 
plastic when wet; noncalcareous; pH 82; gradual 
boundary. 

C—12 to 30 inches, reddish-brown (2.5YR 5/4) loamy fine 
sand, reddish brown (2.5YR 4/4) when moist; single 
grain; loose when dry, very friable when moist, non- 
sticky and nonplastic when wet; weakly calcareous; 
PH 8.2; clear, wavy boundary. 

CAb—30 to 40 inches, reddish-brown (5YR 4/4) fine sandy 
loam, dark reddish brown (5YR 3/4) when moist; 
very weak, prismatic structure breaking to coarse, soft 
blocks; soft when dry, very friable when moist, non- 
sticky and nonplastic when wet; noncalcareous; pH 
8.2; diffuse boundary. - 

C—40 to 55 inches +, red (2.5YR 5/6) loamy fine sand, 
red (2.5YR 4/6) when moist; single grain; loose 
When dry, very friable when moist, nonsticky and 
nonplastic when wet; weakly calcareous; pH 8.2. 

The texture below a depth of 20 to 25 inches varies but 
is moderately coarse in most places. Buried Al horizons 
are common and occur at various depths. 


LITHOSOLS 


Lithosols are soils having no clearly expressed soil mor- 
phology and consisting of a freshly and imperfectly weath- 
ered mass of rock fragments. These soils occur mainly on 
steep slopes. The Lithosol great soil group is represented 
in the Zuni Mountain Area by the Andrews, Bandera, Kett- 
ner, Laporte, Mirabal, and Supervisor soils. The An- 
drews. and Laporte soils formed in material weathered 


from limestone, and the Bandera soils formed from cinders.. 


Granite and granitic gneiss are the parent rocks of ‘the 


Mirabal and Supervisor series. The Kettner soils formed 
in material derived from schist. 

Common characteristics of these soils are shallowness, 
stoniness, medium texture, moderate or steep slopes, a thin 
Al horizon with weak, granular structure, and weak to 
very weak structure below the Al horizon. In places the 
Kettner and Supervisor soils are more than 20 inches deep. 
The A1 horizon of the Supervisor soils generally is thicker 
than the A1 horizon of the other soils. 


Andrews Series 


The Andrews series consists of shallow, calcareous, mod- 
erately permeable, well-drained soils on smooth, round- 
topped hills. The slope range is 5 to 20 percent. These 
soils occur at an elevation of about 8,000 feet, where the 
annual precipitation is 18 to 20 inches and the average an- 
nual temperature is about 44° F. They formed in place 
in material derived from Madera limestone. The vegeta- 
tion consists of grass, juniper, pinyon pine, and ponderosa 
pine. . ; ; 

The Andrews soils are associated with the Wilcoxson and 
Zuni soils. The Wilcoxson soils formed in material weath- 
ered from Madera limestone, but they are deeper and more 
strongly developed than Andrews soils. The Zuni soils 
formed in material weathered from granite and are 
strongly developed. The Andrews soils are somewhat simi- 
lar to the Kiln soils, but the Kiln soils have a B horizon 
and are timber covered. 

Typical profile of Andrews gravelly loam, under cover 
of grass, pinyon pine, and juniper; SEY sec. 8, T. 11 N,, 
R. 18 W., Valencia County: 

A1—O to 7 inches, dark reddish-brown (5YR 8/3) gravelly loam, 
dark reddish brown (SYR 3/2) when moist ; weak, fine, 
granular structure; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; about 40 percent gravel; abundant fine roots; 
strongly calcareous; pH 8.0; gradual, wavy boundary. 

Ci—7 to 12 inches, reddish-brown (5YR 4/3) gravelly loam, 
dark reddish brown (5YR 3/8) when moist; weak, fine, 
granular structure; slightly hard when dry, friable 
when moist, slightly sticky and slightly plastic when 
wet; 60 to 70 percent gravel, and some cobblestones; 
medium roots plentiful; violently caleareoug; pH 8.1; 
clear, wavy boundary. : 

C2—12 to 19 inches, reddish-brown (2.5YR 5/4) gravelly and 
cobbly loam, reddish brown (2.5YR 4/4) when moist; 
hard when dry, firm when moist, slightly sticky and 
slightly plastic when wet; 60 to 90 percent gravel and 
cobblestones; becomes progressively stonier with 
depth ; violently caleareous ; pH 8.4; gradual boundary, 

R—19 inches +, partly weathered and fractured limestone. 

The hue of the surface layer may be 7.5YR or 5YR, with 
brown or reddish brown predominating. The surface layer 
is very gravelly or cobbly in places. The depth to lime- 
stone is commonly 15 to 18 inches, but it may be as little as 
12 inches or as much as 21 inches. 


Bandera Series 


. The Bandera series consists of shallow, rapidly per- 
meable, well-drained soils on gently sloping and undulat- 
ing uplands: and on the steep side slopes of cinder cones. 
Slopes of 5 to 20 percent are common, but some of the 
side slopes of the cones have a gradient of 35 percent. 
These soils occur at elevations of 7,800 to 8,000 feet, where 
the annual precipitation is 16 to 18 inches and the average 
annual temperature is about 47° F. They formed in ma- 
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terial derived from volcanic cinders. The vegetation con- 
sists chiefly of sparse stands of ponderosa pine and a 
ground cover of grass. 

The Bandera soils are associated with the Gem soils, 
which formed in material derived from basalt and are 
strongly developed. They are also ‘associated with the 
Friana soils, which formed in outwash from basalt. 

Typical profile of Bandera gravelly loam, under pon- 
derosa pine and grass; SW4, sec. 23, R. 12 W., T. 9 N., 
Valencia County: 


A1—0 to 4 inches, dark grayish-brown (10YR 4/2) gravelly 
loam, very dark grayish brown (10YR 3/2) when 
moist; weak, fine, granular structure; soft when dry, 
friable when moist; pH 6.8; 25 percent fine cinder 
gravel; clear boundary. 

AC—4 to 9 inches, brown (10Y¥R 5/3) gravelly loam, very dark 
grayish brown (10YR 3/2) when moist; weak, fine, 
granular structure; soft when dry, very friable when 
moist; pH 7.2; noncaleareous; 85 percent fine cinder 
gravel; clear boundary. 

C1i—9 to 16 inches, yellowish-brown (10YR 5/4) gravelly 
loam, dark yellowish brown (10YR 3/4) when moist; 
weak, fine to medium, granular structure; pH 7,2; 
nonealeareous; 35 percent fine cinder gravel; abrupt, 
wavy boundary. 

C2—16 to 30 inches +, very dark gray (N 3/0) cinders, black 
(N 2/0) when moist; pH 8.4, calcareous; specks of 
lime on cinders. 


In places the cinders are somewhat cemented, and a weak 
Ca horizon may be present. A perched water table occurs 
for short periods at the point of contact between. the soil 
and the cinders. The thickness of the solum above the 
cinders varies, but it is commonly 13 to 18 inches. 


Kettner Series 


The Kettner series consists of shallow, well-drained, 
noncalcareous soils on gently undulating uplands. The 
slope range is 3 to 20 percent. ‘These soils developed over 
schist. They occur at elevations of 8,100 to 8,800 feet, 
where the annual precipitation is 18 to 20 inches and the 
average annual temperature is 44° F. The vegetation is 
ponderosa pine and grass, 

The Kettner soils are associated with the Mirabal and 
Zuni soils. They lack the strong granitic influence of the 
Mirabal soils and the coarse fragments in the substratum, 
They are not so deep as the Zuni soils, and they lack a dis- 
tinct, B2 horizon. 

Typical profile of Kettner loam, in an area of cutover 
ponderosa pine; SW: sec. 33, T. 12 N., R. 14 W., Valencia 
County : 


01&02—¥ inch to 0, needles and leaves, in various stages of 
decomposition. 

All—0 to 4 inches, dark grayish-brown (10X¥R 4/2) loam, very 
dark grayish brown (10YR 3/2) when moist; weak, 
fine, granular structure; soft when dry, friable when 
moist, nonsticky and nonplastic when wet; about 10 
percent of horizon is gravel; pH 6.3; clear boundary. 

A12—4 ito 8 inches, brown (10¥R 5/3) loam, dark brown (10YR 
3/3) when moist; weak, fine, granular structure; 
slightly hard when dry, friable when moist, nonsticky 
and nonplastic when wet; pH 6.4; clear boundary. 

C—8 to 17 inches, brown (7.5YR 5/4) loam, dark brown (7.5YR 
4/4) when moist; weak, fine, subangular blocky struc- 
ture; hard to very hard when dry, firm when moist, 
slightly sticky and slightly plastic when wet; plentiful 
medium pores; pH 6.8; gradual boundary. 

C/R—17 to 22 inches, mixture of yellowish-brown (10YR 5/4) 
sandy loam and fragments of schist, dark brown 
(7.5YR 4/4) when moist; massive; hard when dry, 


firm when moist, nonsticky and nonplastic when wet; 
pH 7.0; abrupt boundary. 
R—22 inches +, schist. 

The depth to weathered schist is commonly 15 to 20 
inches, but it may be as little as 18 inches in places. Al- 
though loam is the dominant texture of the surface layer, 
the texture is sandy loam or gravelly loam in places, ‘The 
texture of the substratum is loam or sandy loam. The 
color ranges from 10YR to 7.5YR in hue. The soil colors 
are inherited from the parent schist, 


Laporte Series 


The Laporte series consists of shallow, well-drained, 
calcareous soils on gently sloping to steep uplands. These 
soils occur at elevations of 7,000 to 7,500 feet, where the 
annual precipitation is 14 to 16 inches and the average an- 
nual temperature is about 47° I’. They formed in ma- 
terial weathered from limestone of the San Andres forma- 
tion and from mudstone. . The vegetation is pinyon pine, 
juniper, and grass. 

The Laporte soils are associated with the Nathrop soils. 
They are shallower than those soils and are less well de- 
veloped. The parent limestone is the same as that of the 
Kiln soils, but the Laporte soils Jaci a B horizon. The 
Kiln soils have a weakly developed. B horizon and are 
timber covered. 

Typical profile of Laporte stony loam, under a cover 
of pinyon pine, juniper, and grass; SE14 sec. 1, R. 12 W., 
T.11N., Valencia County : 

A1-—-0 to 5 inches, dark grayish-brown (10YR 4/2) stony loam, 
dark brown (7.5YR 3/2) when moist; weak, fine, 
granular structure; soft when dry, very friable when 
moist; calcareous; pH 8.2; gradual boundary. 

C—5 to 12 inches, dark grayish-brown (10YR 4/2) stony 
loam, dark brown (7.5YR 3/2) when moist; massive, 
or weak, fine, granular structure; soft when dry, very 
friable when moist; calcareous; pH 8.2; 35 to 60 per- 
cent limestone gravel and stones; gradual boundary. 

Cca—-12 to 18 inches, grayish-brown (10YR 5/2) very stony 
loam, dark brown (7.5YR 3/3) when moist; massive, 
or weak, fine, granular structure; soft when dry, fri- 
able when moist; calcareous ; pH 8.4; more than 75 per- 
cent fragments of limestone; abrupt, wavy boundary. 

R—18 inches +-, limestone. 

This soil is red in areas where the parent mudstone was 
red. The depth to limestone ranges from about 14 inches 
to 20 inches. Gravel, stones, and other fragments of lime- 
stone and calcareous mudstone cover 50 percent of the sur- 
face of many areas. 


Mirabal Series 


The Mirabal series consists of well-drained soils on low 
hills, narrow ridgetops, and steep mountain slopes. ‘These 
soils are shallow over granite or granitic gneiss. They 
occur at elevations of 7,700 to 9,200 feet, where the annual 
precipitation is 18 to 24 inches and the average annual 
temperature is about 43° F. The vegetation consists of 
ponderosa pine, pinyon pine, shrubs, and grass. 

The Mirabal soils are associated with the Supervisor and 
Zuni soils. Their Al horizon is about half as thick as 
that of the Supervisor soils. In most places they are 
somewhat more stony than the Supervisor soils. The 
Mirabal soils are shallower than the Zuni soils, and they 
lack a B horizon. 
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Typical profile of Mirabal stony loam, in a steep, south- 
facing area under ponderosa pine, grass, and forbs; SW14 
sec. 21,T. 11 N., R.12 W,, Valencia County: 


01&02—%% inch to 0, loose mat of pine needles and grass, in 
various stages of decomposition. : 

Al—0 to 5 inches, grayish-brown (10YR 5/2) stony loam, 
very dark grayish brown (10YR 3/2) when moist; 
‘weak to moderate, fine, granular structure; soft when 
dry, very friable when moist, nonsticky and non- 
plastic when wet; noncalcareous; pH 6.0; 25 to 30 
‘percent stones; clear, smooth boundary. 

AC—5 to 12 inches, pale-brown (10YR 6/3) stony sandy 
loam, brown (10Y¥YR 4/3) when moist; weak, fine, 
subangular blocky structure breaking to fine, granu- 
lar structure; slightly hard when dry, friable when 
moist, nonsticky and nonplastic when wet; noncal- 


careous ; PH 6.4; 45 to 55 percent gravel, cobblestones, ; 


and stones; clear, slightly wavy boundary. 

C—12 to 18 inches, pale-brown (10YR 6/3) gravelly sandy 
loam, brown (10YR 4/3) when moist; weak, fine, 
subangular blocky structure, or massive; slightly hard 
when dry, friable when moist, nonsticky and nonplastic 
when wet; noncalcareous; pH 6.4; about 10 percent 
more gravel and cobblestones than in the AC horizon ; 
gradual boundary. 

R—18 inches +, hard, somewhat shattered and fractured gran- 
dite; some soil material in fractures. 


The depth to bedrock ranges from 15 to 22 inches. The 
texture of the surface layer may be stony loam, gravelly 
sandy loam, or stony sandy loam. 


Supervisor Series 


The Supervisor series consists of shallow to moderately 
deep, well-drained soils on steep, north-facing slopes. 
These soils occur at elevations of 8,600 to 9,200 feet, where 
the annual precipitation is 20 to 25 inches and the average 
annual temperature is about 42° F. The slope range is 
20 to 45 percent, and slopes of more than 30 percent are 
‘common. The parent material weathered from granite 
‘and granitic gneiss. The vegetation is mainly Douglas- 
fir, Limber pine, ponderosa pine, and grass. 

Although Supervisor soils are classified as Lithosols, 
they have some characteristics of Brown Forest soils. 

The Supervisor soils are associated with the Mirabal 
‘soils, Generally, they are darker colored, less stony, and 
-deeper than those soils, They have a thicker layer of litter 
and more organic matter in their surface layer. 

Typical profile of Supervisor stony loam, on a north- 
‘facing slope, under a cover of Douglas:fir, limber pine, and 
ponderosa pine; SW14 sec. 21, T. 11 N., R. 12 W., Valencia 
County: 

O1—2 inches to 0, loose mat of fir and pine needles, in various 
stages of decomposition ; pH 6.2. 

Ali—0 to 0 inches, dark grayish-brown (10YR 4/2) stony 
loam, very dark brown (10YR 2/2) when moist; weak 
to moderate, fine, granular structure; soft when dry, 
very friable when moist, slightly sticky and slightly 
plastic when wet; noncalcareous; pH 6.8; 20 percent 
stones; clear, smooth boundary. : 

A12—4 to 10 inches, grayish-brown (10YR 5/2) stony gravelly 
loam, dark brown (10¥R 3/8) when moist; moderate, 
fine, granular structure; soft when dry, very friable 
when moist, slightly sticky and slightly plastic when 
wet; noncaleareous; pH 6.4; 25 to 30 percent angular 
gravel and stones; clear, wavy boundary. 

-AC—10 to 16 inches, brown (10YR 5/3) gravelly loam, dark 
brown (10YR 4/3) when moist; weak, fine, granular 
structure; slightly hard when dry, friable when moist, 
slightly sticky and slightly plastic when wet; noncal- 
careous; pH 5.8; 30 to 40 percent gravel and stones; 
gradual boundary. 


C—16 to 22 inches, yellowish-brown (10YR 5/4) stony and 
gravelly sandy loam, dark yellowish brown (10YR 
4/4) when moist; massive; slightly hard when dry, 
friable when moist, nonsticky and nonplastic when 
wet; noncaleareous; pH 5.9; 45 to 55 percent gravel 
and stones; gradual boundary. 

R—22 inches +-, hard, somewhat shattered granitic rock; some 
soil material in fractures, 


The texture of the surface layer may be sandy loam, 
gravelly sandy loam, stony loam, or gravelly loam. The 
depth to shattered and fissured granite is 18 to 22 inches 
in most places, but it may be as little as 12 or as much as 
30 inches. The deeper soils occur in pockets on benches. 


RAGOSOLS 


Regosols consist of deep, unconsolidated material in 
which few or no clearly expressed soil characteristics have 
developed. The Regosol great soil group is represented in 
the Zuni Mountain ee by the Montoya, Thurloni, and 
Valentine soils. The Montoya and Thurloni soils formed 
in material weathered from red, clayey shale. The Valen- 
tine soils developed in wind-deposited sandy material. 
The Montoya and Thurloni soils have better horizon ex- 
pression than the Valentine soils. 


Montoya Series 


The Montoya series consists of deep, well-drained, level 
or nearly level soils on flood plains and alluvial fans and 
in swales. These soils occur at elevations of 6,800 to 7,200 
feet, where the annual precipitation is 15 to 18 inches and 
the average annual temperature is about 47° F. They 
formed in alluvium washed from shale of the Chinle forma- 
tion. Grass and shrubs make up most of the vegetation, 
but at the higher elevations Gambel oak and pinyon pine 
grow also. 

These soils are characterized by a granular A horizon, a 
prismatic to blocky B2 horizon, and a thick C horizon. 

The Montoya soils are associated with McGaffey, Trail, 
and Concho soils. They are finer textured than the Mc- 
Gaffey and Trai) soils, and they have slower permeability. 
They are redder than the Concho soils. 

Typical profile of Montoya clay, in a grassy area; 
SWYANEY, sec. 19, T. 12 N., R. 15 W., Valencia County: 


Al—O0 to 9 inches, weak-red (2.5¥R 4/2) light clay, dusky red 
(2.5YR 8/2) when moist; strong, fine and medium, 
granular structure; uppermost 8 inches has strong, 
very fine, granular structure; hard when dry, firm 
when moist, sticky and plastic when wet; abundant 
fine roots; caleareous; pH 8.2; gradual boundary. 

B2—9 to 27 inches, weak-red (2.5YR 4/2) clay, dusky red 
(2.5¥R 3/2) when moist; weak, medium, prismatic 
structure breaking to strong, medium, angular blocky ; 
very hard when dry, very firm when moist, very sticky 
and very plastic when wet; strongly calcareous; pH 
8.2; gradual, wavy boundary. ; 

C—27 to 52 inches +, weak-red (2.5YR 4/2) clay, dusky red 
(2.5YR 3/2) when moist; extremely hard when dry, 
very firm when moist, very sticky and very plastic 
when wet; some slickensides; strongly calcareous; 
pH 8.2. 


The colors of these soils range from 5YR to 10R in hue. 
In most places the profile is calcareous throughout, but in 
some places the surface layer is noncalcareous. In places 
also, the B and C horizons contain fine gravel, and in some 
the texture of the B horizon is silty clay. 
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Thurloni Series 


The Thurloni series consists of red, clayey, moderately 
deep or deep, moderately well drained, calcareous soils on 
gently rolling or moderately steep uplands. ‘These soils 
occur at elevations of 6,000 to 7,000 feet, where the annual 
precipitation is 14 to 17 inches and the average annual 
temperature is about 47° F._ They formed in strongly cal- 
careous, red, clayey shale. The vegetation consists of pon- 
derosa pine, pinyon pine, Utah juniper, alligator juniper, 
Gambel oak, mountain-mahogany, and grass. 

These soil are characterized by a thin, dark-colored Al 
horizon and a relatively thick cambic horizon that grades 
to a C or C/R horizon. Fragments of petrified wood are 
common on the surface and within the solum. In some 
places fragments of limestone occur in the profile. Frag- 
ments and pieces of shale occur on the surface in places, 
and there are outcrops of shale. This soil is generally cal- 
careous to the surface. The Al horizon is noncalcareous 


in places but is not acid. 

The Thurloni soils are associated with the Ordnance 
and Showlow soils. They have been less influenced by 
sandstone than the Ordnance soils, and their horizonation 
is less distinct than that of those soils.. The Thurloni soils 
are shallower arid more calcareous than the Showlow soils. 
They are less well developed than those soils. 

Typical profile of Thurloni clay, in a virgin area under 
a cover of pinyon pine, juniper, and ponderosa pine, in 
Sixmile Ganyon, north of McGaffey; SESW, sec. 22, 
T. 14. N., R. 16 W., McKinley County: 


01&02—1 inch to 0, needles, leaves, and twigs, in various stages 
of decomposition. 

A1—O to 2 inches, dark reddish-brown (5YR 3/2) clay, dusky 
red (2.5YR 3/2) when moist; moderate, fine, granu- 
lar structure; soft when dry, friable when moist, 
sticky and plastic when wet; weakly calcareous; pH 
7.6; clear, smooth boundary. 

B1l—2 to 6 inches, weak-red (2.5YR 4/2) clay, dusky red 
(2.5YR 3/2) when moist; moderate, very fine or fine, 

- gubangular and angular blocky structure; hard when 
dry, firm when moist, very sticky and very plastic 
when wet; strongly calcareous, with visible lime; pH 
8.0; clear, smooth boundary. 

B2—6 to 11 inches, weak-red (10R 5/3) clay, weak red (10R 
4/3) when moist; moderate, medium, prismatic strue- 
ture breaking to weak, fine and medium, angular 
blocky; very hard when dry, very firm when moist, 
very sticky and very plastic when wet; no distinct 
pores; strongly calcareous; pH 8.2; clear boundary. 

B3—11 to 18 inches, weak-red (10R 5/3) silty clay, weak red 
(10R 4/3) when moist; weak, fine, angular blocky 
structure; hard when dry, friable when moist, sticky 
and plastic when wet; some fine pores; strongly cal- 
careous; pH 84; clear boundary. 

C/R—18 to 88 inches +, pale-red (10R 6/3), weak-red (10R 
5/3), and white (10YR 8/1) shale and silty clay loam, 
weak red (10R 4/4) and light gray (10YR 7/2) when 
moist; slightly hard when dry, friable when moist, 
sticky and plastie when wet; many fine pores; 
strongly calcareous, with lime in mycelial veins; pH 
8.5. - 


The depth to fractured shale ranges from 20 to 40 inches. 
The color of the Al horizon ranges from dark gray to 
reddish brown to brown. In the layers below the Al 
horizon, the degree of redness varies, depending on the 
color of the parent shale. The:texture of the B2 horizon 
is generally clay, but in places it is silty clay or heavy clay 
loam. 


Valentine Series 


The Valentine series consists of deep, somewhat ex- 
cessively drained, undulating and hummocky soils on the 
uplands. These soils occur at an elevation of about 8,200 
feet, where the annual precipitation is about 18 inches 
and the average annual temperature is 45° F. The slope 
is 5 to 15 percent. These soils developed partly from 
wind-deposited sandy material and partly in material 
weathered from sandstone. They are characterized by a 
dark-colored A. horizon and a light-brown to strong- 
brown, sandy C horizon. Nearly all of the sand grains 
are rounded. ‘The vegetation consists of ponderosa pine, 
bitterbrush, rabbitbrush, grass, and forbs. Natural re- 
generation of pine is vigorous. 

The Valentine soils are associated with the Sanchez, 
Kiln, and Osoridge soils. They are deeper, coarser tex- 
tured, and less stony than those soils. The Sanchez and 
Osoridge soils formed in place in material weathered from. 
sandstone. The Kiln soils formed in material weathered 
from limestone. 

Typical profile of Valentine loamy fine sand, in an area 
of cutover ponderosa pine; NW, sec. 1, T. 10 N., R. 14 
W., Valencia County: 

Al1l—O to 4 inches, brown (10YR 5/3) loamy fine sand, dark 
brown (10YR 3/3) when moist; single grain; loose 
when dry, very friable when moist, nonsticky ‘and 
nonplastic when wet; noncalcareous; pH 6.8; clear 
boundary. . 

A1l2—4 to 9 inches, brown (10YR 5/8) loamy fine sand, dark 
yellowish brown (10¥R 4/3) when moist; single 
grain; loose when dry, very friable when moist, non- 
sticky and nonplastie when wet; noncalcareous; pH 
6.8; clear boundary. 

C1—9 to 19 inches, light-brown (7.5YR 6/4) fine sand, brown 
(7.5YR 5/4) when moist; single grain; loose when 
dry, very friable when moist, nonsticky and nonplas- 
tic when wet; noncalcareous; pH 6.6; gradual 
boundary. 

C2—19 to 54 inches, light-brown (7.5XYR 6/4) fine sand, brown 
(7.5YR 5/4) when moist; single grain; slightly hard 
when dry, firm when moist, nonsticky and nonplastic 
when wet; noncaleareous; pH 7.2; clear, wavy 
boundary, : 

R—54 to 63 inches +, strong-brown (7.5YR 5/6) sandstone, 
strong brown (7.5YR 4/6) when moist; noncalear- 
eous ; pH 6.4. 

The texture ranges from fine sand to loamy fine sand 
to fine sandy loam. The thickness of the sandy material 
over the sandstone bedrock ranges from 40 to 60 inches or 
more. These soils are generally noncalcareous, but in 
some places there are calcareous spots, probably result- 
ing from inclusions of lime in the underlying Chinle 
sandstone. 


Chemical and Physical Properties 
of the Soils 


Samples from representative profiles of saven soils were 
submitted for laboratory analysis. ‘The data obtained 
are given in table 5. The soils selected developed in ma- 
terial derived from several kinds of parent rock. The 
Fortwingate and Osoridge soils formed in material de- 
rived from sandstone; the Jekley soils formed in material 
derived partly from sandstone and partly from siltstone; 
the Kiln and Turkeysprings soils formed in material 
weathered from limestone; the Thurloni soil developed 
over shale; and the Zuni soil formed over granite. 
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The percentage of organic carbon was determined by 
the potassium dichromate method, based on 77 percent 
recovery calculated to 100 percent. Total nitrogen was 
determined by the standard Kjeldahl method. Mechan- 
ical analysis was made by the pipette method. Exchange- 
able cations were determined as follows: calcium by 
potassium permanganate titration, magnesium as magne- 
sium-ammonium phosphate, and sodium and potassium by 
flame photometer. Other chemical and physical data 
were obtained by standard accepted procedures. 

The pH values for the several profiles cover a wide 
range. On the basis of saturated paste, reaction varies 
from strongly acid (pH 5.2) to moderately alkaline (pH 
8.4). The pH values obtained by the saturated paste test 
show that, with the exception of the subsoil of the 
Osoridge soil, the soils derived from sandstone range 
from medium acid to neutral in reaction; the soils derived 
from limestone are mildly or moderately alkaline; 
Thurloni clay, the only soil studied that formed in ma- 
terial derived from shale, has a neutral reaction in the 
surface layer and a mildly alkaline reaction in the subsoil. 
The Zuni soil, which formed in material weathered from 
granite, is neutral to mildly or moderately alkaline. 

Only two of the soils, Thurloni clay and Turkeysprings 
clay loam, show a significant rise in reaction with an in- 
creased soil-water ratio. Inthe Thurloni soil, the horizons 
below 6 inches have pH values of 8.3 to 8.5. In the 
Turkeysprings soil, the pH of the entire profile is in the 
range of pH 8.1 to 8.5. This increase in pH value upon 
dilution is attributed to increased hydrolysis of free cal- 
cium carbonate. ( 

Soluble salt content is low; the highest is only 0.18 per- 
cent. The low content of soluble salts appears to be nor- 
mal for these soils. With the exception of the Thurloni 
and Turkeysprings soils, the soils are essentially non- 
calcareous, : 

The content of organic carbon in the samples analyzed 
ranges from 2.61 to 0.12 percent. In most of the soils the 
percentage of organic carbon is higher in the surface 
horizon than in the other horizons, but in the Kiln soil the 
content of organic carbon is fairly consistent throughout 
the profile. The content of nitrogen .ranges from 0.155 to 
0.025 percent. Generally, the content of carbon and nitro- 
gen decreases as depth increases. 

The carbon-nitrogen ratio of the surface layer is gen- 
erally greater than 15:1. The Jekley, Kiln, Osoridge, and 
Thurloni soils have a carbon-nitrogen ratio greater than 
10:1 throughout the profile. The Zuni soil shows a nar- 
row carbon-nitrogen ratio below a depth of 10 inches. 

A carbon-nitrogen ratio greater than 20:1 is common 
in many forest soils. None of the Zuni Mountain Area 
soils tested, however, have a ratio greater than 18:1. This 
fact may be the result of a climatic factor, such as high 
temperature, which stimulates microbial decomposition of 
plant residue. In most fresh residue, the carbon-nitrogen 
ratio is wide. As decomposition progresses and carbon 
dioxide is liberated, the ratio narrows, 

The mechanical analysis data reflect the textural range 
of the parent materials and the resultant soils. The eon- 
tent of sand in the Fortwingate, Jekley, and Osoridge 
soils, which formed in material weathered trom sandstone, 
ranges from 16.9 to 55.7 percent. The content of clay 
ranges from 9.8 to 53.0 percent. Very fine sand makes up 
more than 60 percent of the total sand fraction in all ho- 


rizons of these three soils. The Jekley soil has a high 
content of silt, which reflects the siltstone and fine-grained 
sandstone parent materials. The clay fraction of the 
Thurloni soil clearly reflects the influence of the parent 
shale. The abrupt decrease in clay content below a depth 
of 18 inches results from the presence of unweathered shale 
in the substrata. The sand fraction of the Thurloni soil 
is chiefly fine and very fine. The sand fraction of the 


. Kiln and Turkeysprings soils, which formed in material 


weathered from limestone, is principally very fine. The 
even gradation from sand through silt to clay in the 
Turkeysprings loam helps to explain the mellowness and 
softness of this soil. The concentration of clay in the 18- 
to 88-inch layer of the Zuni soil indicates translocation of 
clay from overlying horizons. This is the only soil 
analyzed that contains a significant amount of very coarse 
and coarse sand. 

The cation-exchange capacity covers a wide range among 
the soils tested. It is generally highest in the B2 ho- 
rizons. The Thurloni soil has a consistently high ex- 
change capacity throughout the profile, and its surface 
layer has a higher exchange capacity than that of any of 
the other soils analyzed. 

Although most of the soils tested are noncaleareous, the 
dominant exchangeable cation is calcium. Exchangeable 
magnesium is second to calcium and is relatively high in 
the Thurloni and Turkeysprings soils. The percentage 
of exchangeable sodium and potassium is low in all of the 
soils. The greatest amount of exchangeable sodium oc- 
curs in the B2 horizon of the Fortwingate soil. The 
greatest amount of exchangeable potassium occurs in the 
B2 horizon of the Fortwingate soil and in the B1 horizon 
of the Thurloni soil. 


Part II: Soil Use and Management 


Most of the Zuni Mountain Area was heavily logged and 
excessively grazed in the past. Many millions of board 
feet of timber were harvested, and no provision was made . 
for a residual stand. Heavy grazing, dating back to the 
early 1800’s, depleted the ground cover, and the loss of 
ground cover resulted in erosion, lowering of the water 
table, and a decline in productivity. Gullies formed in 
many logging roads and skid trails that were improperly 
located. 

In 1944, through a land-exchange program, most of this 
Area was placed under the management of the Forest 
Service. The Forest Service initiated a program of mul- 
tiple-use management on the Federally owned lands, the 
objectives of which are to increase the production of tim- 
ber and forage, control erosion, increase the sustained 
yield of water, protect wildlife, and permit the develop- 
ment of recreational facilities. Rehabilitation of the 
vegetation is of prime importance in this program. 
Planting, reseeding, grazing’ control, fire prevention, and 
selective logging are among the practices that have been 
applied to improve the timber stands and to give the range 
vegetation and browse plants a chance to recover. 

This part of the soil survey emphasizes the information 
that is needed in planning the use and management. of wild 
lands. In it the soils of the Area are grouped first ‘ac- 
cording to geographic association (the soil management 
areas) and then according to suitability for specified uses. 
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TasLe 5.—Chemical and physical 


[Dashed lines indicate that values were considered not representative of the natura 


Reaction 
Depth 
Soil type Horizon from 1:5 Soluble CaCO 3 
surface | Saturated | soil-water salts (lime) 
paste suspen- 
sion 
Tachea pit pH Percent Percent 
Fortwingate loam (pit sample 18). Ass ates 0-6 6.9 6.9 0. 02 0.1 
AL wv sooeeec 6-9 6.8 6.9 . 02 .1 
A22-A3___..- 9-11 6. 4 6.9 . 02 wl 
Biers ous 11-13 6,2 6.6 . 07 al 
B2ssceeecs-2c 13-32 6.7 71 - it 12 
Jekley silt loam (pit sample 1). Alsec2esgecce 0-5 5.9 6.1 . 02 .2 
Blocsoncctees 5-8 5.9 6.0 . 02 0 
BQ. 2.082 os035 8-14 6. 2 6. 2 . 05 0 
© Seen te ata 14-17 6. 1 6.5 . 02 0 
Kiln loam (pit sample 6). ALL ot2 uc e222 0-2 7.5 7.5 . 02 .3 
4 eee 2-5 29. 7.5 . 02 4 
B22 Se 5-11 7.5 7.8 . 02 4 
Osoridge fine sandy loam (pit sample 17). Aleit 2s0 3 0-2 6.9 6.5 . 02 3. 
Adesee Seats 2-4 6.7 6.1 . 02 .2 
Biotech oes 4-8 6.0 6.4 10 el 
137) eee 8-12 5.3 6.0 10 0 
Boose ce cua 12-17 5. 2 5.8 10 1 
Thurloni clay (pit sample 13). AV ots 0-2 7.2 7.5 12 .9 
Bios tects 2-6 7.0 7.4 13 2.6 
p by eee em eee 6-13 7.5 8.3 13 4.4 
B3nseseas seed 13-18 7.7 8. 4 .12 4.2 
| Oe eee a eee 18-33 7.7 8.5 ae 3.5 
Turkeysprings clay loam (pit sample 15). AVlecesce eos 0-3 77 8. 2 08 17.0 
Al2 3-7 Gd 8.1 10 14. 6 
7-10 7.8 8.1 10 13.1 
10-17 7.8 8.3 11 11.9 
17-33 7.9 8.3 10 12.1 
33-54 8.1 8.5 08 27.4 
Zuni sandy loam (pit sample ZM1). Alf__ 2 _- 0-2 6.7 6.8 . 02 0 
AND soba oer 2-5 6.8 6. 6 . 02 0 
AQ se 5-8 6.8 6.8 . 02 0 
AQ? ssi ekece 8-10 6.9 6.7 . 02 Oo! 
A3__.-------- 10-13 6.8 6.7 . 02 0 
Bb ces deccec 13-18 6.5 6.5 . 02 0 
Bee scegsee oe 18-38 6.9 7.0 . 02 0 
Boeeiest ete 8 38-45 7.7 7.7 . 02 0 
Qleec ce teste 45+ 7.4 7.7 .10 te) 


Soil Management Areas 


Soils occur in characteristic positions on the landscape 
and in characteristic geographic patterns. By grouping 
soils that normally are associated geographically, we get 
a generalized map that is useful in planning the manage- 
ment of large areas. The soils of the Zuni Mountain Area 
have been placed in 10 such geographic groups. In this 
report these groups are called soil management areas. 

Each soil management area has a distinct pattern of 
soils, and in each area the soils of one or two series are dom- 
inant. Soils within a given area may differ markedly from 
each other. The pattern of soils is not exactly uniform in 


each part of a management area, but the same soils are 
present in somewhat the same arrangement. 

Soil management areas cannot be used effectively in in- 
tensive planning or in planning management of small 
areas, but they are useful in planning for broad uses, such 
as growing timber, managing range for grazing, or im- 
proving the watershed. 

The 10 soil management areas in the Zuni Mountain 
Area are shown on the colored map at the back of this re- 
port. In table 6, the major characteristics of each of the 
areas are summarized. The soil management areas are de- 
scribed in the following pages. For more detailed infor- 
mation about the soils, see the detailed soil map and the 
section “Descriptions of the Soils.” 
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soil, or they were based on numerical results too low for meaningful interpretation] 


Organic matter Mechanical analysis Exchangeable cations 
Cation- 
Sand Silt Clay exchange 
Organic | Nitrogen C/N (2.0- (0.05- (less capacity Ca Mg Na K 
carbon ratio 0.05 0.002 than 
mm.) mm.) 0.002 mm.) 
Meg. F ; ; ; 
Percent Percent Percent Percent Percent 100 We of soil won git Py a0il 100, Het of oil Pres af soil 108. oe y soil 
1, 59 93 17.0 54.9 35.3 OUR ide dbeweteletee a. ae 18 0.1 0.6 
. 54 044 12,3 42.6 41.3 VGil st sere nwiold| er tee ocd 2.3 oe. 5 
41 053 7 40.1 41.8 VO. 1 |eceduceie | eseuee see 3. 2 2 6 
. 41 . 049 8.4 38. 5 40. 3 733 Wie? ee re eee ats en 5. 2 4 8 
44 052 8.5 36.8 23. 6 OO. OY le eSake ate ers oe 9.8 1.2 1.2 
1. 65 . 093 17.7 26. 9 55, 5 17.5 1.8 .3 3 
. 98 077 12.7 23.0 60. 0 16.0 19 8 .3 
. 83 055 14,1 23.6 53. 2 23. 2 2.8 4 .3 
» 82 059 13.9 16.9 45.4 37.7 5.0 .6 7 
1. 28 . 081 15.8 57.9 29, 1 13. 0 1.2 wl 22 
1, 24 085 14.5 48.8 35. 8 15.4 3.0 ml A 
1,12 087 12,8 48.8 29. 8 21.4 5.8 alk .2 
2.17 140 15.5 55. 7 32, 8 Tic5 Joce2oSSs.|peee sete 2.7 4 3 
1. 18 078 15. 1 55. 3 32. 3 VO AN alate acini de 2.4 3 3 
1.07 076 14.1 38. 7 14.2 44) 2 lero ce ete coe oe 8.5 .4 4 
. 68 055 12. 4 32, 8 14.2 53.0 41.5 18, 2 118 4 ans) 
65 050 13.0 37,3 9. 7 8.40" |S Joke wenlteuec aoc 10. 2 5 5 
2. 61 155 16. 8 17,2 23. 7 OL eee aes ae 14.4 4 10 
L711 . 099 17.2 24.3 25. 5 BO: 2. oe ent | oe te oe 4.0 4 12 
. 65 048 13.5 25.4 31.4 43.2 lowe seslte|feuee ae as 4,4 vf 9 
. 46 034 13.5 24. 9 27.3 ATO 8 ice cata suecds ceed 5. 6 4 .8 
. 29 . 027 10. 7 35. 6 38. 6 7730s. | eee ee egen ie Ee 4.7 4 .6 
1. 38 113 12, 2 36. 3 35. 3 28. 4 2.5 .4 .6 
1.41 111 12.7 33. 0 35. 6 31.4 2.7 5 .6 
1. 35 113 1L9 3L 5 41.0 27.5 2.3 4 .5 
. 89 073 12. 2 31.2 29. 6 39. 2 3.7 6 .5 
. 58 060 9.7 24.4 37.0 38. 6 4.1 a) .5 
. 30 040 7.5 22. 8 45. 2 32. 0 6.3 4 .3 
1. 76 099 17.7 71.8 18.6 9.6 10.9 7.0 1.1 al a1 
71 059 12.0 65. 3 23.7 11.0 78 5.5 11 .2 a 
- 43 . 033 13.0 64, 2 26.5 9,3 6.3 4.7 17 .2 wl 
. 36 043 8.3 61.3 27.7 11.0 6. 2 4.1 1.4 2 a1 
. 88 068 5.6 56. 9 28. 0 15.1 8.2 5.5 15 .3 al 
41 081 5.1 47.6 32. 5 19.9 12,4 9.0 L7 3 a2. 
. 39 054 7.3 37.2 29, 2 33. 6 25, 0 15.0 5.3 7 ‘4 
17 025 Jsceelcceee 45.7 26. 3 28. 0 21.6 14.0 4.7 .6 .3 
12 . 028 | -2 Lee. 60. 1 17.5 22.4 16.8 12. 8 3.0 at .2 


1. Osoridge-Kiln area 
Shallow, rocky soils on uplands 


Shallow, stony and rocky, highly erodible soils of low 
to medium water-holding capacity are dominant in this 
soil management area. Almost all of the area is underlain 
by sandstone or limestone. Outcrops of sandstone are 
prominent and extensive. Stones are common, both on 
and below the surface. The depth to bedrock ranges from 
only a few inches to 20 inches. Ledges and rimrock are 
extensive in some parts of the area. The relief is gently 
sloping to steep and rough (fig. 26), and the entire area 
is strongly dissected by numerous drainageways. The pat- 
tern of soils is complex because of the intricate mixture 
of underlying rock. 


Almost all of area 1 is within the ponderosa pine zone. 
The vegetation consists of an overstory of residual ponder- 
osa pine and scattered thickets of pine. Gambel oak trees 
and brush occur throughout the area, and some pinyon 
and juniper at the lower elevations. Browse plants, such 
as mountain-mahogany, bitterbrush, and cliffrose, are pres- 
ent. The grass cover consists of Arizona fescue, mountain 
muhly, and blue grama. 

An estimated 50 percent of soil management area 1 con- 
sists of Osoridge and IXiln soils; ‘14 percent consists of 
Jekley stony loam, 10 to 30 percent slopes, and Jekley 
rocky complex, 30 to 40 percent slopes; and 8 percent 
consists of Sanchez and Bond soils. Miscellaneous land 
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Figure 26—View of the Osoridge-Kiln and the McGaffey-Tampico- 

Polich soil management areas. The steep slopes in the background 

are part of the Osoridge-Kiln area, and the gentle slopes in the 

foreground and center are part of the McGaffey-Tampico-Polich 
area. 


types account for 28 percent. Altogether, this group of 
soils makes up 43.3 percent of the survey Area. 

In general, soil fertility is only moderate, and produc- 
tion of timber and of range herbage is low or moderate. 
Jekley stony loam, 10 to 30 percent slopes, and Kiln 
rocky complex, 3 to 20 percent slopes, are medium for tim- 
ber production. The Osoridge, Sanchez, and Bond soils 
are poor or fair for the production of ponderosa pine and 
range herbage. Ponderosa pine grows slowly on the Oso- 
ridge, Sanchez, and Bond soils, and the trees are poorly 
formed and short stemmed, Most of area 1 has been 
heavily logged and cut over, and natural regeneration of 
ponderosa pine is poor. Past grazing has reduced the 
amount of forage available, and recovery of the vegeta- 
tion is slow. Some of the area is only lightly grazed now 
because of lack of water. 

The soils of this management area have low water- 
storage capacity, but they produce a great amount of sur- 
face runoff. A large part of the inflow to Bluewater, 
Nutria, and Ramah Reservoirs is runoff from this area. 

Lightly vegetated areas are severely eroded. Runoff 
causes gullying in roads and trails, and many old logging 
roads are now nearly impassable because of stones, boul- 
ders, and bedrock. 

The engineering properties are only fair at best. The 
shallow, extremely stony soils provide hardly enough em- 
bankment material even for construction of stock tanks. 

This area is of high value as a watershed. There is a 
need to maintain and improve the quality and density of 
the vegetation, so as to reduce the erosion hazard, Eco- 
nomic returns from reseeding the range or from planting 
trees are unlikely under the present level of management, 
but such practices would enhance the value of the area as 
a watershed. 


2. Thurloni-Showlow area 
Moderately deep and shallow, clayey soils on uplands 


_ Unstable, shaly, moderately deep and shallow, alka- 
line, strongly calcareous soils are dominant in this soil 
management area. The slopes ‘are moderately steep and 
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steep, and erosion has carved out many small and large 
drainageways. The soils were derived from shale and 
thin-bedded sandstone of the Chinle formation. In places 
they are very stony or rocky, and there is much exposed 
shale and sandstone. The depth to bedrock ranges from 
12 to 36 inches. 

The soils of this area support a thick and vigorous 
growth of pinyon pine and juniper. Some ponderosa pine 
and oak brush grow at the higher elevations, but regenera- 
tion of ponderosa pine generally is poor and in some areas 
is entirely ineffective. The principal grasses are blue 
grama, ring muhly, squirreltail, and three-awn, 

The Thurloni and Showlow soils make up 47 percent 
of soil management area 2; Badland, a land type, accounts 
for 43 percent; and Ordnance soils for the remaining 10 
percent. Altogether, this group of soils makes up about 
5 percent of the survey Area. The complex soil pattern 
results from the uneven distribution of shale and sand- 
stone within the main geologic formation. 

Lightly vegetated areas and steep areas are severely 
eroded. Large areas have only a thin remnant of surface 
soil, and in many places the clayey, calcareous subsoil is 
exposed. Many ‘ie roads and trails are so seriously cut 
and eroded that they are now deep gullies with vertical 
walls, 

Ponderosa pine grows in the higher parts of this area, 
but the trees are stunted and of poor quality. Generally, 
the soils are poorly suited to ponderosa pine and moder- 
ately well suited to range herbage, but Thurloni clay, 5 
to 20 percent slopes, has a high potential for the produc- 
tion of herbage. 

The water-storage capacity is low, and there is little 
potential for sustamed yield. During intense storms or 
rapid snowmelt, surface yield is high but the water is 
heavily laden with sediment. 

In engineering properties these soils are poor. They 
are unsuitable for use in earthen structures, because they 
contain large amounts of highly dispersed materials. 
Roads and trails require a great deal of maintenance and 
repair. 

Manasenienit should be such as to cause minimum dis- 
turbance of the vegetative cover. 


3. Laporte-Nathrop area 
Shallow, stony, calcareous soils on uplands 


Shallow, stony and rocky, calcareous soils are predom- 
inant in this soil management area. Included are the 
steep cliffs, escarpments, and talus slopes of Zuni Canyon. 
The slope range is from moderate to very steep. The 
depth of the soils ranges from 12 to 36 inches and is com- 
monly about 15 inches. Much of the surface is covered 
with limestone fragments and stones, and outcrops of lime- 
stone are common, 

Area 3 is in the northeastern part of the survey Area 
and lies chiefly within the pinyon-juniper zone. Thick 
stands of pinyon pine and juniper are present. Small open 
spots have a good cover of grass, chiefly blue grama and 
three-awn. Ponderosa pine is scarce, and the trees are of 
poor quality. 

The Laporte and Nathrop soils make up 69 percent of 
soil management area 3; Rock outcrop, cliffs, occupies 30 
percent; and Tabiona soils 1 percent. Altogether, this 
group of soils makes up about 4 percent of the survey 
Area, The soil pattern is simple and uniform. 
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Tape 6.—Summary of major characteristics of soil management areas 
SS ee 


Component soils 


Percent 
of 
Management area | survey Percent Parent rock Soil pattern Relief Type of 
Area Names of series | of man- vegetation 
and land types |agement 
area 
1. Qsoridge-Kiln____ 43.3 | Osoridge_-__.___. 29 | Sandstone and Complex-.-_- Gently sloping to | Ponderosa pine. 
Kalin eee 21 limestone. steep and rough. 
Jekley.-..-__.__- 14 
Sanchez_.--_-___- 7 
Bond___ 2-2 -_-- 1 
Rock outcrop, 28 
gently sloping; 
Rock land; and 
Rock outcrop, 
cliffs. 
2. Thurloni-Show- 5 Thurloni.-_..__.- 37 | Shale, sand- Complex. -._- Moderately steep | Pinyon-juniper- 
low. stone, and and steep. ponderosa 
Showlow. .-_-_--- 10 conglomerate. pine. 
Ordnance_.__.---- 10 
Badland...__.__-- 43 
3. Laporte-Nathrop_ 4 Laporte..--___2-- 66 ) Limestone and Simple, uni- Moderately steep | Pinyon-juniper. 
Nathrop_-..___--- 3 sandstone. form. and steep; steep 
Tabiona.._____--- 1 escarpments. 
Rock outerop, 30 
cliffs. 
4. Zuni-Mirabal._---} 12.9 | Zuni. 2 __- 26 | Granite, gneiss, | Simple, uni- Gently sloping, Ponderosa pine. 
Mirabal_______--- 61 schist, and form, undulating, and 
Kettner. _ 205 3 some lime- rolling to steep 
Wilcoxson_..__-.- 9 stone. and rough. 
Andrews-_---_---- 1 
5. Fortwingate- 13 Fortwingate__-_-_ 25 | Sandstone, silt- | Simple, uni- Gently sloping Ponderosa pine. 
Jekley. Jekley_.--...---- 50 stone, and form. and moderately 
Savoia.---------- 16 limestone. sloping, long 
Turkeysprings - - - - 6 dip slopes. 
Valentine_.._.---- 3 
6. MeGaffey-Tam- 5.8 | McGaffey 54 | Sandstone, Simple, uni- Very gently slop- | Ponderosa pine. 
pico-Polich. Tampico_--.-_-_- 25 shale, lime- - form. ing and smooth. 
POUUT: ooo cena 21 stone, and 
granite. 
7. Mirabal-Super- 5.4 | Mirabal____.-.__- 69 | Granite, gneiss, | Simple, uni- Steep; rough__-__-. Ponderosa pine 
visor. Supervisor___-___- 29 and schist. form. and mixed 
Larrys cece 1 conifers. 
Tampico. —.---._-- 1 
8. Bandera-Gem___ 5.1 | Bandera._.__-___- 30 | Basalt and Simple, uni- Gently sloping, .Pinyon-juniper- 
Gem________ feet 44 cinders. form. undulating, and ponderosa 
Friana..-2-2--2-- 3 rolling. pine. 
Lava flows and 23 
Lava rock land. 
9. Concho-Prewitt.. 3.5 ) Coneho____-._-_- 38 | Shale, sand- Simple, uni- Gently sloping Grass-pinyon- 
Prewitt..------__ 59 stone, and form. and smooth. juniper- 
‘Montoya.__.-___- 3 limestone. ponderosa 
pine. 
10. Trail-Savoia--___ 2 Trailsescowecesce ‘55 | Sandstone and Simple, uni- Gently sloping Ponderosa pine. 
Savoia. ____.-___- 45 limestone. form, and moderately 
: sloping; 
smooth. 
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The erosion hazard is high. Many small and large 
erosion channels have formed in the Laporte soils, and 
many old roads and trails are so eroded that bedrock is 
exposed and boulders are on the surface. ; 

Ponderosa pine grows only in the higher parts of this 
management, area, and production is poor. Generally, 
the climate is not suitable for pine. The potential for 
production of range herbage is medium, but the thick 
stands of juniper create strong competition for grass and 
other forage plants. : 

The water-storage capacity is limited, and the capacity 
for sustained yield of water is very low. Surface runoff 
often is rapid. 

The engineering properties of the soils are only fair at 
best. The shallow Laporte soils offer few sites for stock 
tanks or reservoirs. In most parts of this area, excavation 
necessitates removal of large quantities of hard rock. 

Production of herbage is the best use for the soils of area 
3. The less sloping areas of the Laporte soils can be re- 
seeded to grass, and grass could be established in places 
where juniper now grows. Since this area is ata relatively 
low elevation, it is used as winter range by big game. 
Browse species could be planted to increase the supply of 
feed. 


4, Zuni-Mirabal area 
Shallow to deep soils on uplands, underlain by granite 


The predominant soils of this soil management area have 
a surface layer of sandy loam or loam and a finer textured 
subsoil. An estimated 87 percent of the area consists of 
the Zuni and Mirabal soils, and 18 percent consists of 
Kettner, Wilcoxson, and Andrews soils. Altogether, this 
group of soils constitutes 12.9 percent of the survey Area. 
The soil pattern is simple compared with that of area 2 
(Thurloni-Showlow). 

Granite, gneiss, and schist underlie most of the soils, but 
limestone underlies the Wilcoxson and Andrews soils. 
The Zuni, Kettner, and Wilcoxson soils are gently sloping 
and undulating, and the Mirabal and Andrews soils are 
moderately sloping. Rock outcrops are common on the 
Mirabal and Andrews soils but are less prevalent on the 
Zuni, Kettner, and Wilcoxson soils, The Mirabal and 
Andrews soils are 10 to 20 inches deep, and the Zuni, Kett- 
ner, and Wilcoxson soils 36 to 48 inches. Most of the area 
is strongly dissected with small drainageways. 

A large part of area 4 has been heavily logged or cut 
over; consequently, the overstory now consists chiefly of 
second-growth ponderosa pine of uneven age. There is 
some oak brush, and the ground cover consists mostly of 
Arizona fescue, mountain muhly, blue grama, and squirrel- 
tail. 

The soils of this area are fertile and productive. All are 
well suited to ponderosa pine. Natural regeneration of 
pine is good, and thickets of young pine arecommon. The 
potential for production of range herbage is medium to 
high. Many small openings in the pine forest have a good 
cover of grass. The rate of water intake is moderate, and 
most of the soils are deep enough to have a medium ca- 
pacity for storage of water. The sustained yield of water 
is high, particularly that from the soils that overlie granite. 

The erosion hazard is high where the slopes are strongest 
and moderate where the slopes are more gentle. 


Most of the soils of this area have good engineerin 
properties and are suitable for use in the construction 0: 
water-retaining structures and other earthen structures. 
Roads and trails require no more than ordinary mainte- 
nance. Some of the best of the main roads in the moun- 
tains are in this management area. 

Most of area 4 can be managed for the production of 
both timber and range herbage. The erosion hazard must 
be taken into account, and the capacity for water yield 
ought to be protected. 


5. Fortwingate-Jekley area 


Moderately deep and deep soils on uplands, underlain by 
sandstone 


Stable, fertile, highly productive soils that have high or 
medium water-storage capacity are predominant in this 
area. Most of the area has long, uniform, gentle or moder- 
ate slopes. Jevel and nearly level areas are common. 
Sandstone underlies most of the area. The soils are not 
stony, and outcrops are rare. The depth to bedrock ranges 
from 24 to more than 60 inches, 

The overstory consists primarily of good stands of pon- 
derosa pine, including dense thickets of young trees. 
There is some oak brush, and the dominant grasses are 
ag fescue, junegrass, mountain muhly, and squirrel- 
tail. 

Fortwingate loam, 2 to 8 percent slopes,-and Jekley silt 
loam, 3 to 7 percent slopes, constitute 75 percent of soil 
management area 5. The rest consists of Savoia, Turkey- 
springs, and Valentine soils. Altogether, this group of 
soils makes up 18 percent of the survey Area. The soil 
pattern is simple in comparison with the patterns of area 
1 (Osoridge-Kiln) and area 2 (Thurloni-Showlow). 

The erosion hazard is low to moderate; little surface soil 
has been lost, and gullying has been negligible. The small 
number of drainageways indicates that water generally 
has passed through the soil rather than running off the 
surface. : 

The soils of area 5, particularly Jekley silt loam, 3 to 7 
percent slopes, and the Savoia soils, are well suited to 
timber. The regeneration potential is high, and dense 
(dog hair) thickets are common. The potential for pro- 
duction of herbage is high or moderate. Desirable grasses, 
such as Arizona fescue and mountain muhly, are 
predominant. 

Infiltration is rapid, and the water-storage capacity is 
good. The capacity for sustained yield of water to springs 
and streams is good. 

These soils are excellent for road or dam construction. 
They are easy to work and to handle and are stable in fills 
and embankments. Unsurfaced roads require only mini- 
mum maintenance, Except in the Jekley soil, very little 
rock is likely to be encountered in road cuts as much as 
5 feet in depth. 

The soils of area 5 can ‘be used for the production of 
both timber and herbage. Management should be directed 
toward improvement of productivity. 


6. McGaffey-Tampico-Polich area 
Deep soils in upland valleys 


Deep, fertile, highly productive soils are predominant in 
this soil management area. The slopes are gentle, and 
level and nearly Jevel areas are common. The soils are not 
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stony or rocky. Soil-moisture storage and plant-supply- 
ing capacities are high. 

Most of the acreage has a cover of native grasses. Good 
forage species, such as Arizona fescue and mountain 
muhly, are predominant. Wheatgrass has been introduced 
in places. Yellow sweetclover grows well, and rabbitbrush 
is abundant in many places. A large part of area 6 has 
been cleared of timber, but some good ponderosa pine re- 
is on stringers of the McGaffey and Tampico soils 

fig. 27). 


The slope 


Figure 27.—Grass and ponderosa pine on McGaffey loam. 
range is 1 to 3 percent. 


McGaffey soils constitute 54 percent of this soi] manage- 
ment area, and Polich and Tampico soils 46 percent. Alto- 
gether, this group of soils makes up about 5.8 percent of 
the survey Area. The soil pattern is simple and uniform. 

Both the McGaffey and the Tampico soils are well suited 
to ponderosa pine. Because they have a seasonal high 
water table, the Polich soils probably have never supported 
much pine. The McGaffey soils and the Polich soils are 
well suited to range herbage. __ 

The capacity for water storage and the capacity for sus- 
tained yield of water are high. In periods of normal pre- 
cipitation, small seeps and springs are numerous. 

The hazard of erosion is moderate or low. The Tam- 
pico soils erode more readily than either the McGaffey 
or the Polich soils. Gullying may do some damage. Most 
of the existing gullies appear to have developed as a re- 
sult of erosion along old roads and trails. 

A considerable part of the acreage of the McGaffey 
and Polich soils has been dryfarmed, but only a small 
acreage is still cultivated. Since much of the acreage 
has been cleared, the situation is ideal for the establish- 
ment of pastures, Through advanced methods of refor- 
estation, the McGaffey and Tampico soils could be re- 
turned to timber production. Management should be di- 
rected toward protection and conservation of these valu- 
able soils. 


7. Mirabal-Supervisor area 


Shallow and moderately deep, steep soils underlain by 
granite 


Shallow and moderately deep, gravelly and stony, 
highly erodible soils on steep slopes high in the mountains 


‘make up the rest. 
. 5.4 percent of the survey Area. 


are dominant in this soil management area (fig. 28). 
Granite and gneiss underlie all the soils of this-area;-and 
outcrops of granite and gneiss are prominent on the south- 
facing slopes. The relief is steep and rough, and slopes 
of 30 percent or more are common. 

Most of area 7 is near Mt. Sedgwick and is at eleva- 
tions of 8,500 to 9,100 feet. 

The Mirabal soils, which are on south-facing slopes and 
narrow ridgetops, constitute 69 percent of the acreage; 
the Supervisor soils, which are on north-facing slopes, 
constitute 29 percent; and the Larry and Tampico soils 
Altogether, this group of soils makes up 
The soils are strongly 
contrasting because of differences in exposure, but the soil 
pattern is simple and uniform. 

The slope is generally between 20 and 45 percent, but 
the narrow ridgetops have slopes of 5 to 15 percent. In 
the steep Mirabal soils, the depth to bedrock is between 15 
and 22 inches; in the Mirabal soils on ridgetops, it is be- 
tween 10 and 12 inches; and in the Supervisor soils, it 1s 
commonly between 20 and 30 inches. Outcrops are more 
common on the Mirabal soils than on the Supervisor soils. 

On the Mirabal soils, the overstory consists chiefly of 
open-grown. ponderosa pine, and the understory of Arizona 
fescue, mountain muhly, and other grasses. On the Su- 
pervisor soils, the overstory includes Douglas-fir and lim- 
ber pine as well as ponderosa pine, and the understory in- 
cludes bromegrass. Kentucky bluegrass grows well on the 
stringers of Larry and Tampico soils, which are valley fill 
soils. 

Both the Mirabal soils and the Supervisor soils are pro- 
ductive, the Supervisor soils the more so, This area is one 
of the best water-producing areas in the mountains. The 
rate of water intake is rapid throughout the area, but the 
water storage capacity is only medium, because the soils 
are not deep enough to provide much reservoir space. 
Nevertheless, the capacity for sustained yield of water is 
good, because the characteristics of the soils are favorable 
and because the amount of precipitation is greater than 
in any other part of the survey Area. : 

The Supervisor soils and the steep Mirabal soils are well 
suited to timber; the Mirabal soils on ridgetops are less 
well suited. The Supervisor and Mirabal soils are poor or 
fair for production of range herbage, but the Larry and 
Tampico soils are good. 

The erosion hazard is severe, partly because of soil char- 
acteristics inherited from the granitic parent material and 
partly because of the slope. 

The engineering properties are good. The soils are easy 
to work and to handle and are stable in roadbeds. Because 
of the differences in depth to bedrock, careful on-site in- 
vestigation is necessary. AJ structures, roads, and trails 
need carefully designed drainage systems, because of the 
erosion hazard. 

Control of erosion should be a major consideration in 
planning the management of the soils of area 7. At pres- 
ent the vegetation provides protection against erosion. 
Minimum disturbance of the vegetation is important, and 


“measures should be taken to compensate for any necessary 


disturbance. 
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Figure 28.—Typical landscape in soil management area 7 (Mirabal-Supervisor), near Mt. Sedgwick. 


8. Bandera-Gem area 


Shallow and moderately deep soils on uplands, underlain 
by basalt and cinders 


Shallow and moderately deep, dark-colored, gravelly 
and stony soils derived from volcanic material are pre- 
dominant in this soil management area. These soils have 
gently undulating and rolling slopes of 5 to 10 percent, ex- 
cept for some areas on the sides of cinder cones that have 
slopes of 25 percent or more. The amount of stone and 
gravel ranges from 10 to as much as 50 percent. Cobble- 
stones, stones, and outcrops of basalt are common on the 
surface. Generally, the subsoil consists of clay or clay 
loam. Drainageways ave numerous, and many.of them 
have basalt floors. 

The overstory vegetation consists of open-grown pon- 
derosa pine, Gambel oak, and some pinyon and juniper. 
The understory consists of Arizona fescue, blue grama, and 
much rabbitbrush. Mountain-mahogany, cliffrose, and 
other desirable browse plants grow on Lava rock land. 

An estimated 44 percent of this soil management area 
consists of the Gem soils, 80 percent of the Bandera soils, 
and 8 percent of the Friana soils. The rest consists of 
Lava flows and Lava rock land. Altogether, this group 
of-soils makes up 5.1 percent of the survey Area. The soil 
pattern is simple and fairly uniform. 

Although the soils of this area are fertile, they are not 
highly productive of ponderosa pine. The fine-textured 
subsoil appears to have an adverse effect, and the rocks and 


stones reduce the space in which roots can grow. The soils 
are well suited to range herbage and support good stands of 
rass. 

‘ The capacity to store water is low or medium, because 
the soils are shallow and rocky. The capacity for sus- 
tained water yield is low. 

The erosion hazard is low or medium. The soils are well 
aggregated and stable and predominantly gently sloping. 

The engineering properties are only fair. The silty and 
clayey soils do not compact well and are difticult to handle 
and to work. The cinders underlying the Bandera soils are 
used for road surfacing. 

The soils of this area can be managed for the production 
of both timber and herbage, and the area is a good habitat. 
for big game. 


9. Concho-Prewitt area 
Deep, calcareous soils on bottom lands 


The predominant soils in this soil management area are 
deep, calcareous, moderately fine textured, and highly 
stratified. They are mainly gently sloping (1 to 3 percent) . 
but include some colluvial slopes of as much as 10 percent. 
All of these soils are forming in alluvium derived partly 
from shale. There are very few stones.and rocks in the 
profile and no rock outcrops. Deep gullies with vertical 
walls are common. 

The vegetation consists of a scattering of ponderosa 
pine, some juniper, blue grama, western wheatgrass, rab- 
bitbrush, Russian-thistle, and sunflower. 
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The Concho soils make up about 38 percent of area 9, 
the Prewitt soils 59 percent, and the Montoya soils 3 per- 
cent, Altogether, this group of soils constitutes about 3.5 
percent of the survey Area. The soil pattern is simple 
and uniform. 

These soils are well suited to production of range 
herbage, but the better forage species have been depleted 
by heavy grazing. Neither the physical characteristics of 
the soils nor the amount of precipitation are favorable for 
ponderosa pine. 

The erosion hazard is high, largely as a result of the 
shale in the parent material but partly because of the high 
degree of stratification, 

Although the soils are deep, the water-storage capacity 
is only medium. Infiltration and permeability are slow, 
and the deep gulltes drain moisture from the subsoil. 

The engineering properties are poor, largely because of 
the shale in the parent material. Gullies will form m 
roads and trails that are not properly located and cross 
drained. Special construction and design measures are 
necessary to insure the stability and permanence of dams, 
dikes, and other earthen structures. Production of range 
herbage is the best use for the soils of area 9. Revegeta- 
tion, fertilization, and gully plugging would increase the 
amount of usable herbage produced. Any plan for use of 
these soils must take into account the high erosion hazard. 


10. Trail-Savoia area 
Deep, sandy soils on alluvial fans 


Deep, sandy soils that formed in valley fill are predomi- 
nant in this soil management area. The slopes are mostly 
gentle (2 to 5 percent), but some slopes of 20 percent are 
included. : 

Area 10 is in the southwestern part of the survey Area. 
Trail loamy fine sand and Trail loamy fine sand, hum- 
mocky, make up 55 percent of the acreage; Savoia fine 
sandy loam, 2 to 5 percent slopes, and Savoia fine sandy 
loam, 5 to 20 percent slopes, make up 45 percent. Alto- 
gether, this group of soils constitutes only 2 percent of the 
survey Area. 

Trail loamy fine sand and the Savoia soils support pon- 
derosa pine, Gambel oak, juniper, and a good ground 
cover of blue grama. These soils are well suited to both 
ponderosa pine and herbage. The better stands of pine 
are on the Savoia soils. The pine trees are thrifty and well 
formed. Good stands of grass grow in open areas on the 
Savoia soils. 

Trail loamy fine sand, hummocky, is an unproductive 
soil that appears to have been affected by wind. It has 
only a sparse cover of vegetation, and it has little or no 
potential for the production of timber. 

In the Savoia soils and in Trail loamy fine sand, the 
water-storage capacity is high; in Trail loamy fine sand, 
hummocky, it is low. 

All the soils of this area take in water readily but are 
nevertheless susceptible to gully erosion. Trail loamy fine 
sand, hummocky, is susceptible to wind erosion also, and 
is a potential producer of sediment. 

Iexcept for Trail loamy fine sand, hummocky, the soils 
of area 10 can be managed for the production of both 
timber and herbage. Management should be planned to 
maintain productivity. 


Forest Management 


Ponderosa pine is the principal timber species in the 
forests of the Zuni Mountain Area, but there are limited 
quantities of Douglas-fir, limber pine, and white fir. Most 
of the timber of commercial size has been logged. The 
second growth is not yet ready to be harvested, but-it will 
be a valuable source of, timber in the future. Pinyon 
and juniper have commercial value as fenceposts, mine 
props, stulls, and firewood. Pinyon trees make good 
Christmas trees. Pulpwood could be harvested from these 
forests also if » demand for it arose. 

Climate, topography, and soil characteristics affect the 
growth of trees. Ponderosa pine grows mainly in areas 
that-receive 18 or more inches of precipitation annually. 
The stands on undulating and gently to moderately slop- 
ing soils are better than those on steep soils. The deeper, 
more fertile, better developed soils support better stands 
than the less fertile, less well developed, shallow, rocky 
soils. Parts of the Zuni Mountain Area are below the 
elevation at which the moisture supply is adequate for 
ponderosa pine. 

Good forest management must include protection 
against fire, insects, and disease; thinning and pruning 
to improve the quality of the stands; and reforestation to 
insure sontinled yields and to maintain the watershed. 

Under Forest Service management, fire protection is 
provided through a system of lookouts and fire patrolmen 
and through practices that reduce the fire hazard. Pro- 
tection against insects and disease is provided through 
proper silvicultural practices and through direct control. 

Pruning, precommercial thinning, and commercial 
cutting improve the quality of the timber and increase 
productivity. 

Reforestation is achieved through natural regeneration, 
planting, and seeding. Most of the pine-producing soils 
in the Area are fair mediums for natural regeneration, 
and several are excellent. The soils that appear to offer 
optimum conditions for growth of seedlings are the fol- 
lowing: Jekley silt loam, 8 to 7 percent slopes; Fortwin- 
gate loam, 2 to 8 percent slopes; Zuni sandy loam, 2 to 10 
percent slopes; Savoia fine sandy loam, 2 to 5 percent 
slopes; and Kiln rocky complex, 3 to 20 percent slopes. Of 
these, the Jekley, Fortwingate, and Zuni soils are the best. 

Competition from other vegetation does not seriously 
interfere with the regeneration and survival of pine seed- 
lings, but locally there is some competition from Gambel 
oak. It is most apparent on the Wilcoxson, Andrews, 
Ordnance, and Kiln soils. . 

Losses through windthrow are not significant. Mod- 
erate damage has been observed on alluvial soils in the 
vicinity of Mt. Sedgwick. Such damage apparently 
occurs only when the soils are wet and the wind is very 
strong. 

Roads, landings, and skid trails need to be protected 
against erosion. Cross ditching, seeding to grass, scatter- 
ing of slash, and construction of water bars are among the 
effective erosion-control practices that can be applied. 

Management of forests may be hampered because of soil 
characteristics and topographic features that restrict the 
use of equipment commonly used in harvesting timber. 
Only a moderate problem of equipment limitation exists 
in this Area. For a short period after the frost leaves 
the soil in spring, and occasionally after summer rainfall, 


60 SOIL SURVEY 


the soils are too wet and soft to support such equipment. 
The steep slopes also cause some restriction. 

A well-managed forest provides indirect benefits, aside 
from the timber it produces. The network of surface roots 
binds the soil and helps to control erosion. The protective 
layer of forest litter breaks the impact of rainfall and 
thereby prevents damage to the soil structure. In addi- 
tion, the litter absorbs water, and the tree roots keep the 
soil porous. 


Timber suitability groups 


In table 7 the soils of the Area are grouped according 
to their relative suitability for the production of timber. 
Since ponderosa pine is the chief timber species, site index 
values for this species were used as the basis of the group- 
ings. “Site index” as used here refers to the average 
height of the dominant and codominant trees at the age of 
100 years. Height and age measurements were obtamed 
for trees on selected soils in the Zuni Mountain Area, then 
the site indexes were computed, using the site index curves 
for ponderosa pine developed by Meyer (4). The site in- 
dex values ranged from 32 to 78. 

The groupings shown in table 7 are relative and are 
applicable only to this survey Area. The groups are 
numbered in decreasing order of productivity ; the soils of 
group 1 are the most productive, and those of group 5 the 
least. About half of the survey Area is fair or better for 
the production of timber. 


Range Management 


The nature and quantity of herbage produced in any 
area depends on elevation, climate, and topography, and 
on the fertility, water-supplying capacity, and other 
characteristics of the soils. Most of the range herbage in 
the Zuni Mountain Area falls in three types of vegetation : 
the pine forest type, the pinyon-juniper woodland type, 
and the grassland type. de these, the pine forest type is 
the most extensive. The three types differ significantly in 
elevation, climate, topography, and soils. 

The soils most productive of herbage are those on bottom 
lands and the deeper and more fertile of those on uplands. 
Shallow, poorly developed, rocky, and sloping soils are 
likely to be droughty and consequently poor for produc- 
tion of herbage. Also poor are eroded soils, which are 
likely to be droughty and low in fertility, and soils that 
are inherently low in fertility. 


Herbage productivity groups 


The soils of the Zuni Mountain Area have been placed 
in five groups, according to their relative potential for the 
production of range herbage. Table 8 shows these five 
groups, the combined extent of the soils in each group, and 
the types of vegetation. It also gives estimates of produc- 
tivity, both potential and average. Since most of the soils 
of the Area have been overgrazed, average production at 
present represents production when the range is in poor or 
fair condition. The estimates are based on measurements, 
over a period of several seasons, of clippings from small 
exclosures on selected soils and on the inherent fertility of 
the soils as evidenced in greenhouse tests (2). Produc- 
tivity will change as the results of research and experience 
are apphed and management is improved. 


The soils in groups 1, 2, and 3 make up about 245,400 | 
acres, nearly 60 percent of the Area. They produce 
medium or high yields of herbage, and under improved 
management they are capable of even better yields. The 
McGaffey, Polich, Concho, Thurloni, and Savoia soils, be- 
cause of their inherent characteristics, location, and topog- 
raphy, are the ones most likely to be benefited by revegeta- 
tion, control of noxious plants, fencing into small, easily 
managed pastures or units, water spreading, and fertiliza- 
tion. Large-scale use of fertilizer should be undertaken 
only after fertilizer requirements have been established 
through field trials. 

Group 4 includes most of the steep, rocky, and stony 
areas. Revegetation and control of noxious plants would 
be costly and extremely difficult. Most areas lack suitable 
sites for construction of stock tanks or water catchment 
areas; consequently, effective distribution of livestock is 
hindered. 

The land types in group 5 are poorly suited to produc- 
tion of herbage. On most such areas, plants grow only in 
pockets where water accumulates and some soil has formed. 
Many are excessively sloping, and the ledges and escarp- 
ments are barriers to the movement of livestock. 


Management practices 


Range-improvement practices applicable in the Zuni 
Mountain Area include the following: 

Deferment of grazing; that is, excluding all livestock 
from an area of range for a time during the growing 
season. 

Control of brush and noxious plants. The moisture that 
these would use is then available to the useful range plants. 

Revegetation with native or improved grasses and 
shrubs. Besides increasing the yield of herbage, this prac- 
tice helps to control erosion and conserve moisture. _ 

Building stock tanks and developing springs and wells, 
so as to make enough water available to livestock, and 
locating these so as to help keep the stock distributed over 
the range. 

Salting to attract stock to areas that have no water and. 
consequently might be underutilized. 

Fencing to divide the range into effective management. 
units. 


Grazing allotments 


Grazing allotments on national forest lands are admin- 
istered under a permit system. Each permit holder is 
granted permission to graze a designated number of live- 
stock on a specified grazing allotment. The Zuni Mountain 
Area is divided into 23 grazing allotments, which range 
in size from 3,774 to 68,112 acres. Some of the allotments 
are divided into management units to facilitate control of 
grazing. There is no correlation between the allotments 
and the vegetation zones, the herbage productivity groups, 
or the soil management areas. Capacity to support live- 
stock differs from one allotment to another and between 
parts of a single allotment. 


Watershed Management 


Water is an important product of the Zuni Mountain: 
Area; consequently, management of the forest. watersheds 
is directed toward maintaining streamflow and increasing 
the yield of usable water. Most of the water comes from 
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TasLe 7.—Timber suitability groups 
[The land types that are not suitable for timber are not listed in this table] 
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Group and soils 


McGaffey loam, 
Tampico loam, 
Tampico loam, dark variant. 


Jekley silt loam, 3 to 7 percent slopes. 

Mirabal stony loam, 15 to 45 percent slopes. 
Savoia fine sandy loam, 2 to 5 percent, slopes. 
Savoia fine sandy loam, 5 to 20 percent slopes. 
Supervisor stony loam, 20 to 45 percent slopes. 
Wilcoxson loam, 3 to 5 percent slopes. 


Groupie 2 sero os et erase oe a et eh 


Concho clay loam, 3 to 10 percent slopes. 
Fortwingate loam, 2 to 8 percent slopes. 

Gem stony loam, 2 to 7 percent slopes. 

Jekley stony loam, 10 to 30 percent slopes. 
Kettner loam, 3 to 10 percent slopes. 

Kiln rocky complex, 3 to 20 percent slopes. 

Kiln rocky complex, 20 to 40 percent slopes. 
Mirabal stony loam, 5 to 15 percent slopes. 

Trail loamy fine sand. 

Turkeysprings clay loam, 2 to 10 percent slopes. 
Valentine loamy fine sand, 5 to 15 percent slopes. 
Wilcoxson clay loam, 3 to 15 percent slopes. 

Zoni sandy loam, 2 to 10 percent. slopes. : 
Zuni-Mirabal stony loams, 10 to 30 percent slopes. 


Andrews gravelly loam, 5 to 20 percent slopes. 
Bandera gravelly loam, 5 to 15 percent slopes. 
Bandera gravelly loam, 15 to 35 percent slopes. 
Bond sandy loam, 5 to 15 percent slopes. 
Cabezon rocky complex, 2 to 10 percent slopes. 
Jekley rocky complex, 30 to 40 percent slopes. 
Kettner stony loam, 10 to 20 percent slopes. 
Mirabal stony loam, low rainfall, 5 to 20 percent 
slopes. 
Ordnance loam. 
Osoridge rocky complex, 5 to 20 percent slopes. 
Osoridge rocky complex, 20 to 40 percent slopes. 
Sanchez stony complex, 10 to 20 percent slopes. 
Showlow loam, 0 to 5 percent slopes. 
Showlow clay joam, 5 to 15 percent: slopes. 
Thurloni clay, black variant, 3 to 10 percent slopes. 


Concho clay loam, 1 to 3 percent slopes. 
Friana silt loam. 

Laporte stony loam, 3 to 10 percent slopes. 
Laporte stony loam, 20 to 40 percent slopes. 
Larry silty clay loam. 

Montoya clay. 

Nathrop loam, 0 to 5 percent slopes. 

Polich loam. 

Prewitt clay loam. 


Tabiona fine sandy loam, 10 to 15 percent slopes. © 


Thurloni clay, 5 to 20 percent slopes. 
Trail loamy fine sand, hummocky. 


Extent 
Site index for | Accessibility Erosion 
ponderosa pine hazard Percent 
Acres of survey 
Area 
70 or more__-_| Easy-..------ Moderate to 18, 750 4.5 
high. 
60 to 69____-- Easy to Moderate to 57, 830 13.9 
difficult. high. 
50 to 59__- -- Easy to Moderate_-.- 133, 280 82.1 
moderate. 
40 to 49_.__--- Moderate to High.....---- 104, 420 25, 1 
difficult, 
39 or less.-..- Easy to High.._-.---- 87, 560 9 
moderate. 
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Taste 8.—Range herbage productivity groups 


GPO) bond Sess wees oe aee 

Concho clay loam, 1 to 3 per- 
cent slopes. 

Concho clay loam, 3 to 10 
percent slopes. 

Larry silty clay loam (2 to 5 
percent slopes). 

McGaffey loam (1 to 3 percent 
slopes). 

Polich loam (0 to 2 percent 
slopes). 


p : 

Friana silt loam (1 to 3 per- 
cent slopes). 

Gem stony loam, 2 to 7 per- 
cent slopes. 

Kettner loam, 3 to 10 percent 
slopes. 

Nathrop loam, 0 to 5 percent 
slopes. 

Savoia fine sandy loam, 2 to 5 
percent slopes. 

Savoia fine sandy loam, 5 to 20 

~ percent slopes. 

Showlow loam, 0 to 5 percent 
slopes. 

Thurloni clay, 5 to 20 percent 


slopes. 

Wilcoxson loam, 3 to 5 percent 
slopes. 

Wilcoxson clay loam, 3 to 15 
percent slopes. 


Andrews gravelly loam, 5 to 20 
percent slopes. 

Bandera gravelly loam, 5 to 15 
percent slopes. 

Cabezon rocky complex, 2 to 
10 percent slopes. 

Clayey alluvial land (0 to 2 
percent slopes). 

Fortwingate loam, 2 to 8 
percent slopes. 

Jekley silt loam, 3 to 7 percent 
slopes. 

Kettner stony loam, 10 to 20 
percent slopes. 

Kiln rocky complex, 3 to 20 
percent slopes. 

Mirabal stony loam, 15 to 45 
percent slopes. 

Mirabal stony loam, low rain- 
fall, 5 to 20 percent slopes.. 


189, 330 45.5 


Capacity to supply mois- 
ture to plantsishigh. Nat- 
ural fertility is good. 


Deep, moderately deep, and 
shallow soils. Many are 
droughty. Content of 
stone and rock may be as 
much as 40 percent. 
Natural fertility is fair to 
good, 


mutton blue- 
grass, spike 
muhly, blue 
grama, june- 
grass, pine 
dropseed. 


Pine forest; Ponderosa pine, 


grassland; pinyon, juniper, 
pinyon- Gambel oak, 
juniper Apache-plume, 
woodland. cliffrose, Oregon 


grape, moun- 
tain-mahogany, 
Arizona fescue, 
mountain 
muhly, blue 
grama, june- 
grass, squirrel- 
tail, sand drop- 
seed, pine 
dropseed. 


Extent Vegetation Estimated productivity 
(mative herbage) 
Description 
Percent Good Fair to poor 
Acres - lof aueyey, Type Typical plants. condition condition 
rea 
ee ai P Ld. per aore Lb. per acre 
6.0 | Deep, fertile soils on bottom | Grassland and Blue grama, blue- | 1,500 or 500 to 700. 
lands, flood plains, alluvial meadow. stem, ring more. 
fans, and mountain mead- muhly, needle- 
ow lands. Moisture-sup- 3 and-thread, 
plying capacity is high. squirreltail, 
Content of rock and stone Carex, mutton 
is generally less than 5 bluegrass, 
percent, Arizona fescue. 
31, 370 7.5 | Moderately deep and deep Grassland; pine | Ponderosa pine, 1,100 to 350 to 500. 
soils on uplands, fans, and forest; pin- -pinyon, juniper, 1,500. 
terraces. Rate of water yon-juniper Gambel oak, 
intake and rate of perme- woodland. Arizona fescue, 
ability generally are mod- mountain 
erate. The subsoil holds muhly, needle- 
moisture in the root zone. and-thread, 


700 to 1,100.) 250 to 350. 


(a3) 
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Montoya clay (0 to 3 percent 
slopes). 

Ordnance loam (5 to 15 
percent slopes). 

Prewitt clay loam (0 to 5 
percent slopes). 

Sanchez stony complex, 10 to 
20 percent slopes. 

Showlow clay loam, 5 to 15 
percent slopes. 

Supervisor stony loam, 20 to 
45 percent slopes. 

Tabiona fine sandy loam, 10 
to 15 percent slopes. 

Thurloni clay, black variant, 
3 to 10 percent slopes. 

Trail loamy fine sand (1 to 3 
percent slopes). 

Turkeysprings clay loam, 2 to 
10 percent slopes. 

Valentine loamy fine sand, 5 
to 15 percent slopes. 

Zuni sandy loam, 2 to 10 
percent slopes. 

Zuni-Mirabal stony loams, 10 
to 30 percent slopes. 


Group 4:<.2Geclet cos eee teats 

Bandera gravelly loam, 15 to 
35 percent slopes. 

Bond sandy loam, 5 to 15 per- 
cent slopes. 

Jekley stony loam, 10 to 30 per- 

cent slopes. 

Jekley rocky complex, 30 to 40 
percent slopes. 

Kiln rocky complex, 20 to 40 
percent slopes. 

Laporte stony loam, 3 to 10 per- 
cent slopes. 

Laporte stony loam, 20 to 40 
percent slopes. - 

Mirabal stony loam, 5 to 15 
percent slopes. 

Osoridge rocky complex, 5 to 
20 percent slopes. 

Osoridge rocky complex, 20 to 
40 percent slopes. 

Tampico loam (2 to 10 percent 
slopes). 

Tampico loam, dark variant (1 
to 3 percent slopes). 

Trail loamy fine sand, hum- 
moeky (1 to 3 percent slopes). 


Lava flows. 

Lava rock land. 

Rock land (5 to 50 percent 
slopes). 

Rock outcrop, gently sloping. 

Rock outcrop, cliffs. 


108, 320 


‘62, 960 


26.1 


Moderately deep and shallow, 
very rocky and stony soils 
on uplands. Moisture- 
storage capacity and 
moisture-supplying capac- 
ity arelow. Rock out- 
crops are common. 


Weathered rock, exposed 
bedrock, and lava flows. 
Small areas of shallow, un- 
differentiated soils. 


Grassland; 
pinyon- juni- 
per wood- 
land; pine 
forest. 


Pine forest; 
pinyon- 
juniper 
woodland. 


Ponderosa pine, 


Ponderosa pine, 


pinyon, juniper, 
Gambel oak, 
blue grama, 
squirreltail, Ari- 
zona fescue, 
mountain 
muhly, pine 
dropseed, blue- 
stem, mountain- 
mahogany, 
cliffrose, Oregon 
grape. 


pinyon, juniper, 
Gambel oak, 
cliffrose, moun- 
tain-mahogany, 
blue grama, 
Arizona fescue, 
mountain 
muhly, squirrel- | 
tail. : 


} 


400 to 700_ 


100 to 250__ 


150 to 250. 


40 to 150. 
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the watersheds as surface runoff following snowmelt or 
heavy summer storms. Some, but not much, comes as flow 
of several months duration in creeks and canyons. 

The effectiveness of a watershed is influenced by topog- 
raphy, geology, vegetation, climate, and soils. In table 
9, the infiltration rate, permeability rate, water-storage 
space, and runoff potential of each of the soils of the Zuni 
Mountain Area are rated. A knowledge of these hydro- 
logic properties of the soils is essential in judging the 
probable value of an area as a watershed. ; : 

Tn the Zuni Mountain Area, surface runoff is the chief 
source of water. Only two soils—Mirabal stony loam, 15 
to 45 percent slopes, and Supervisor stony loam, 20 to 45 
percent slopes—have a high capacity for sustained yield 
of water. These soils have only medium storage capacities, 
but they are underlain by broken rock, which provides 
additional storage space and allows passage of water to 
adjacent streams. Bluewater Creek depends largely on the 
sustained yield of water from these two soils. 

In general, deep soils on bottom lands and on gently to 
moderately sloping uplands are high im water-storage ca- 
pacity. Shallow soils have limited space for water storage, 
and many shallow soils are also steep and have a high 
runoff potential. Examples are the Mirabal, Kiln, and 
Laporte soils. In some shallow soils, such as those of the 
Bond, Kiln, and Osoridge series, the water-storage ca- 
pacity is limited by rocks and stones in the profile, and in 
the Bond and Osoridge soils a clayey subsoil restricts per- 
colation and limits the storage space. These soils, however, 

roduce large amounts of runoff, and consequently the 
soridge-Kiln soil management area is of major impor- 
tance as a water-producing area. 

The Showlow and Thurloni soils, which formed in mate- 
rial derived from shale, have medium or low storage ca- 
pacity. These soils have an unstable surface layer and a 
slowly permeable subsoil, which impede infiltration and 
permeability and thus restrict the capacity for yield of 
water, 

The miscellaneous land types are low in water-storage 
capacity, but some of them produce large amounts of 
runoff. 

Hydrologic soil groups—Table 9 shows the hydrologic 
group for each of the soils in the Zuni Mountain Area. 
These groupings are based on intake of water at the end 
of long-duration storms, after prior wetting and oppor- 
tunity for swelling, without consideration of slope or the 
effect of vegetation. Criteria for the groupings were es- 
tablished by hydrologists of the Soil Conservation Serv- 
ice, the Forest Service, and other agencies. 

There are four hydrologic groups: 


Group A-consists of soils that have a high infiltration 
rate even when thoroughly wetted, chiefly deep, well- 
drained to excessively drained sand, gravel, or both. These 
soils have a high rate of water transmission and a low 
runoff potential. 

Group B consists of soils that have a moderate infiltra- 
tion rate when thoroughly wetted and that are chiefly mod- 
erately deep to deep, moderately well drained to well 
drained, and moderately fine textured to moderately coarse 
textured. These soils have a moderate rate of water trans- 
mission. 

Group O consists of soils that have a slow rate of infiltra- 
tion when thoroughly wetted, chiefly soils that have a layer 
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that impedes downward movement of water and soils that 
are moderately fine textured to fine textured. These soils 
have a slow rate of transmission. 

Group D consists of soils that have a very slow rate of 
infiltration when thoroughly wetted, chiefly clay soils with 
a high swelling potential, soils with a permanently high 
water table, soils with a claypan or clay layer at or near 
the surface, and shallow soils over nearly impervious mate- 
rials. These soils have a very slow rate of water trans- 
mission. 

The hydrologic grouping is an indication of runoff po- 
tential, but to estimate runoff it is necessary to take into 
account precipitation, slope, effect of vegetative cover, and 
other factors, as well as the hydrologic group. When an 
estimate of runoff is needed for use in planning manage- 
ment of a particular area, a hydrologist should be 
consulted. 


Erodibility and Erosion Hazard 


To manage land effectively, it is necessary to know the 
susceptibility of the soils to erosion. Table 9 gives the 
erodibility classification and an estimate of the erosion 
hazard for each. of the soils in the Area. The erodibility 
classification is a rating of the relative resistance of the 
soils to surface erosion by water. The erodibility classi- 
fication does not take into account the factors of climate, 
vegetation, slope, and volume and velocity of runoff. It 
depends upon— 


The stability and size of the soil aggregates. 
The ease with which the aggregates can be de- 
tached. and transported by moving water. 

The permeability of the soil, or the ease with 
which the soil becomes saturated. 

The presence of rock or other restricting mate- 
rial near the surface. 

The water-storage capacity of the soil. 

The percentage of the surface that is protected by 
coarse fragments that check splash erosion and re- 
duce the velocity of surface flow. 


In the Zuni Mountain Area, many of the soils that are 
inherently erodible formed m material weathered from 
granite and shale. .The Mirabal, Supervisor, and Zuni 
soils are highly erodible soils that formed from granite, 
and the Showlow, Ordnance, and Thurloni soils are high- 
ly erodible soils that formed from shale. The soils that 
formed in material derived from the shale are particularly 
unstable and strongly dispersed. The Concho, Montoya, 
and Prewitt soils, which formed in material derived from 
alluvium that was strongly influenced by shale, erode 
easily and have little resistance to gully formation. Also 
highly erodible are the Tampico soils, which formed from 
granitic alluvium. 

The erosion hazard depends partly on erodibility and 
partly on climate, slope, and other environmental factors. 
It is an indication of the relative susceptibility of the soils 
to accelerated erosion if the vegetation is disturbed or de- 
stroyed asa result of fire, clear cutting of timber, overgraz- 
ing, trampling by livestock, or other causes. The estimates 
in table 9 are based on conditions in the Zuni Mountain 
Avea and take into account the amount and intensity of 
rainfall in that region, 
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For nearly half of the soils in the Area, the erosion 
hazard is high, for 40 percent it is moderate, and for 10 
percent it is low. 


Wildlife Management 


All parts of the ponderosa pine forest are good sum- 
mer range for deer, elk, and turkey. The trees provide 
adequate protection for escape and concealment, and the 
areas of browse supply feed. Deer appear to concentrate 
in the Osoridge-Kiln soil management area and in areas 
of Fortwingate, Jekley, and Savoia soils. Both deer and 
turkey thrive in the Zuni-Mirabal soil management area 
east of Sawyer. 

Introduction of additional browse species in the pine 
forest would benefit the deer herds. Plantings on the 
Ordnance, Thurloni, Kiln, Turkeysprings, Showlow, and 
Sanchez soils should be successful. Seine mixtures used 
in revegetation of disturbed areas should include browse 
species. If Gambel oak is not interfering with the pro- 
duction of ponderosa pine, it should be left to provide 
sprouts and mast for deer and other wildlife. 

In winter, deer and other big game concentrate in the 
Thurloni-Showlow and Laporte-Nathrop soil management 
areas, where the vegetation is mostly pinyon-juniper type. 
The thick stands of pinyon and juniper provide excellent 
areas of escape and concealment, but browse plants are 
scarce and introduction of browse species is needed. ‘The 
Laporte, Nathrop, and Thurloni soils would produce good 
stands of palatable browse. When new browse species are 
planted, the existing stands of usable shrubs should be 
protected. ‘Seeding mixtures might include burnet clover 
and other forbs. 

The Bandera-Gem soil management area and Sixmile 
Canyon, which is part of the Concho-Prewitt soil manage- 
ment area, also are winter habitats for big game. 

In many parts of the Area, particularly in the Osoridge- 
Kiln and Laporte-Nathrop soil management areas, it is 
necessary to provide watering places for game. Since 
most of the soils in these two areas are shallow and rocky, 
there are few sites suitable for the construction of earthen 
tanks. Thus, specially designed structures are needed, 
such as “trick tanks”’—storage tanks that receive water 
diverted from precipitation catchment aprons—and pipe- 
lines leading from wells and springs to drinking troughs. 

Early in spring, deer and turkeys need green feed, which 
they find in the form of grass and forbs growing on soils 
in the McGatfey-Tampico-Polich, the Fortwingate-Jekley, 
and the Concho-Prewitt soil management areas, 

The management of the soils as wildlife habitats is 
further discussed in the section “Management Groups.” 


Development of Recreation Sites 


The Zuni Mountain Area is easily accessible and offers 
many opportunities for outdoor recreation. Over 30,000 
visits are made to the Area each year by sightseers, pic- 
nickers, campers, hunters, hikers, horseback riders, and 
others m search of recreation. McGaffey Lake, which is 
fished heavily during all parts of the season, is a major 
attraction of the McGaffey Recreation Area. The Ojo 
Redondo picnic ground is in the vicinity of Mt. Sedgwick, 
in the eastern part of the survey Area. 
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Tn this section, the soils of the Area are placed in groups 
on the basis of characteristics significant in the design and 
development of recreational facilities. The criteria are 
similar to those used in the National Forest Recreation 
Survey (7).. The main characteristics considered are fer- 
tility or productivity, stability, depth, permeability, ston1- 
ness,and slope. Subgroups indicate significant differences 
in slope. 

The groupings are not intended as recommendations as 
to location of recreational developments but as guides to 
the nature of the soil and the terrain and their suitability 
for recreational activities. : 

Except for Clayey alluvial land, the miscellaneous land 
types are not included in the recreation site groups, 
because they are unsuitable for recreational development. 
Steep slopes and exposures of ledge rock would make con- 
struction costly and difficult. 


GROUP 1 FOR RECREATION SITES 

This group consists of deep and moderately deep, stable, 
well-drained, permeable, productive soils. Two subgroups 
have been established. 

The soils in subgroup 1-a have few natural limitations 
and present few construction difficulties. These soils are— 

Friana silt loam (1 to 3 percent slopes). 
Gem stony loam, 2 to 7 percent slopes. 
Jekley silt loam, 3 to T percent slopes. 
McGaffey loam (1 to 8 percent slopes). 
Savoia fine sandy loam, 2 to 5 percent slopes. 

Development of sites on the one soil that makes up sub- 
group 1b requires consideration of the stronger slope. 
This soil is— 

Savoia fine sandy loam, 5 to 20 percent slopes. 


GROUP 2 FOR RECREATION SITES 


This group consists of deep and moderately deep, rela- 
tively stable soils of medium to high productivity. The 
soils are— 

Concho clay loam, 1 to 3 percent slopes. 

Concho clay loam, 8 to 10 percent slopes. 
Fortwingate loam, 2 to 8 percent slopes. 
Kettner loam, 3 to 10 percent slopes. 

Nathrop loam, 0 to 5 percent slopes. 
Turkeysprings clay loam, 2 to 10 percent slopes. 
Wilcoxson loam, 3 to 5 percent slopes. 
Wilcoxson clay loam, 8 to 15 percent slopes. 
Zuni sandy loam, 2 to 10 percent slopes. 

In most of these soils, cuts 1 to 2 feet deep expose the 
clayey subsoil. The terrain presents no problems. 


GROUP 3 FOR RECREATION SITES 

This group consists of shallow, moderately deep and 

deep soils that generally are unstable and easily eroded. 
Three subgroups have been established. 

The soils of subgroup 3-a-present no problems of terrain, 

but they generally have undesirable soil characteristics. 

Unless they are protected during and after construction, 


‘severe erosion will take place. The Montoya, Ordnance, 


Prewitt, and Thurloni soils are dispersed and consequently 
aré poor for foundations. The Trail and Valentine soils 
are sandy and are easily eroded by both wind and water. 
The Larry and Polich soils have a seasonal high water 
table and are subject to overflow. The Tampico soils are 


TasLy 9.—Hydrologic factors, erodibility classification, and erosion hazard 


(Dashed lines indicate that no rating was assigned] 


Map Permeability ! Space for Runoff Hydro- Erosion 
symbol Soil Infiltration 1 of least water storage ? potential logic Erodibility 5 hazard 6 
pervious layer (water yield) 3 | group 4 

Ag Andrews gravelly loam, 5 to 20 percent slopes__| Moderate.___- Slow___--_-_- Low_.__.._-- Medium. _____ Cc Moderate____ Moderate. 

Ba Badlands 22.) 4 2ucese a jzces ee ck Get oe) comes tas |s2 sete toi SNe oe Ob eee ee oe tale Mela eee Syd 

Bd Bandera gravelly loam, 5 to 15 percent slopes____| Rapid___-_~__- Moderate-____- Low. -_-.---- Low. ----_--- A Moderate. .__- Low. 

Bg Bandera gravelly loam, 15 to 35 percent slopes_.; Rapid____-—__- Moderate _-__- Low. -_.__-.- Low--.--.--- A Moderate_-_--_ High. 

Bo Bond sandy loam, 5 to 15 percent slopes_--_._-| Rapid._-_~___ Slow_._--_._- Medium_.____- High_____-__- Cc Moderate__--. High. 

Ca Cabezon rocky complex, 2 to 10 percent slopes___| Moderate_.___ Slow____-._.- Low___..---- Medium --| D Moderate_-_-- Low. 

Cb Clayey alluvial land (0 to 2 percent slopes) __- ~ -- Moderate_____ Slow__---_-_- Medium _____ LOW = ase ie Cc Moderate__-___ Moderate. 

Ce | Concho clay loam, 1 to 3 percent slopes - - -_~_- Moderate_____ Slow. .__- _---| High----.___- Low. -_------ D Moderate_-_-_ Moderate. 

Co Concho clay loam, 3 to 10 percent slopes_._._-| Moderate_.__- Slow. _-_-.__- High _-....__| Low -.-_____ D Moderate____- Modérate. 

Fo Fortwingate loam, 2 to 8 percent slopes.---_~-- Rapid____.-_- Slow___-.___- High -.-.___- Low. -------- Cc ighe eo Moderate. 

Fr Friana silt loam (1 to 3 percent slopes)____-._- Moderate_____ Slow_.-_-___- High... Medium______ Cc High_-_____--| Moderate. 

Gm Gem stony loam, 2 to 7 percent slopes__ --_.__ Moderate_____ Slow to very | Medium _____ Medium______ Cc Moderate_____ Low. 

: slow. . 
Je Jekley silt loam, 3 to 7 percent slopes______~__ Rapid_____.._} Slow_.__-.__- Low x Low _.------. Cc High.-____-_- Low 
medium 

Jk Jekley stony loam, 10 te 30 percent slopes____._-| Rapid_______- Slow__---.-.- Low. -__._--- Medium_____- Cc High _.._.__- High. 

Jr Jekley rocky complex, 30 to 40 percent slopes____| Moderate_____ Slow__---_--- Low____._-_- igh..--_---- Cc High. __- High. 

Ke Kettner loam, 3 to 10 percent slopes -______ ~~. _- Moderately Moderate____- Medium to Low... .----- B High-._.-___- Moderate. 

rapid. low. 

Kn Kettner stony loam, 10 to 20 percent slopes _ - _ __ Moderate_____ Moderate_____ Low. -_------ High________- D High.._.._____] High. 

Kr Kiln rocky complex, 3 to 20 percent slopes - -_._- Moderate_____ Moderate_____ Low. ----___- Medium_____. D Moderate. .._- Moderate. 

Kx Kiln rocky complex, 20 to 40 percent slopes___.| Moderate__._- Moderate__. | Low_.__._-.-| High--.-_____ D Moderate____- High. 

La Laporte stony loam, 3 to 10 percent slopes_____ Moderate_-___- Moderate.___ - EOWi522 200 Medium______ B Moderate_.___ High. 

Lp Laporte stony loam, 20 to 40 percent slopes_.__.| Moderate.__.. Moderate. i Moderate.___- High. 

tr Larry silty clay loam (2 to 5 percent slopes) --_| Moderate____. OW. Low_-_-_---- Low 

Ls Davatilows2. 225 .25.)2 8.25 ob bes een eo eet od a oe bee pee [I te ee ale a al A Al ee oe oe 

Ly Lava rock land_________-.--.-_----_----- BH deter fora Ree | eo eee ee Peete IG aN Btw med Si tg ya aoe Rca Sena atin edn le Salen ate oleae a gs 

Ma McGaffey loam (1 to 3 pereeas slopes) _.----_- Rapid________| Moderate High .__-___- i Moderate_____ Moderate. 

Mb Mirabal stony loam, 5 to 15 percent slopes_____ Rapid... -__- peer te to | Low_-_--_-_- Medium_____- A High-_-_______ Moderate. 

: rapid. 

Mm Mirabal stony loam, 15 to 45 percent slopes.-__{| Rapid________ sioaeete to Medium______ Low----__-_- B High_-.--_._- High. 
rapid. 

Mn Mirabal stony loam, low rainfall, 5 to 20 percent | Rapid... ____ Moderate to Low-.-_-- _.-| High --______| D High.-._._-_-} High. 

slopes. rapid. Hf er 

Mo Montoya clay (0 to 3 percent slopes).__._._-_-| Moderate._.._; Slow to very | Medium______} Low _________ D High_-._.___.. High. © 
slow. 

Na Nathrop loam, 0 to 5 percent slopes_____-_--_- Moderate--____ Moderate_.___ Low to Low. ---.--.- Cc Moderate__-__- Moderate. 

medium 

Od Ordnance loam (5 to 15 percent slopes)__.-_-__ Slow___.--__- Low --.--__-- Medium___.__ D High -______- High. 

Or Osoridge rocky complex, 5 to 20 percent slopes_ Slow. _- Low -__--- tou} EIB he de eee D High_..____-_- High. 

Ox Osoridge rocky complex, 20 to 40 percent slopes_ Slow____-___- Low. ----_-_- High__--.___- D High..._____.| High. 

Po Polich loam (0 to 2 percent slopes).--__-_---_- Slow. .----__- High____. Medium_____. C High... ____- Moderate 

Pr Prewitt clay loam (0 to 5 percent slopes) --____ Slow to very Medium Medium______ D High .._____- High. 
slow.. 

Rk Rock land (5 to 50 percent slopes)_--._-.-.-_-|.---.-------__|----- ee roe ores ere ees are ee ee ee [RNa ee Re a 

Ro Rock outcrop, gently sloping 

Rp Rock outcrop, cliffs.-..-_..-___-----_-------- = 

Sa Sanchez stony complex, 10 to 20 percent slopes.| Moderate.____ Moderate to Low_.-_-_.__-; Medium D High__._-___- High 


slow. 


99 


08 


AWAUOS 


Sb Savoia fine sandy loam, 2 to 5 percent slopes___]| Moderate_____] Moderate_____ High_--.-.-.- Low --.------ B Moderate_____ Moderate. 
Sf Savoia fine sandy loam, 5 to 20 percent slopes._| Moderate_____ Moderate__.___| High_--_-----| Low --------- B Moderate__- __ High. 
Sh Showlow loam, 0 to 5 percent slopes-- ._------ Moderate to Slow__--.---- Medium____.-| Medium_____. D Moderate__. | Moderate. 
slow. 
Sm Showlow clay loam, 5 to 15 percent slopes ----. Moderate to Slow to very | Low to med- | Medium_____- D Moderate____-_ High. 
rapid. slow. jum. 
Su Supervisor stony loam, 20 to 45 percent slopes__.| Rapid__----- Mocs to Medium__---- Low. -_------ B High____--.-- High. 
. rapid. 
Ta Tabiona fine sandy loam, 10 to 15 percent slopes_| Moderate____- Moderate__-_.| Medium ____-- Medium_-__.-| B High_.__.--_- Moderate. 
Te Tampico loam (2 to 10 percent slopes) __-__-_- Rapid_--.---- Moderate___-_- High.-..-----| Medium_____-_| A High. -____-__ Moderate. 
Td Tampico loam, dark variant (1 to 3 pereent | Rapid_____---| Moderate____- High____.---- Medium_____- B High 2 -_.- High. 
slopes). 
Th Thurloni clay, 5 to 20 percent slopes_._~--_---- Moderate_-__-. Slow_-------- Medium__-_--- Medium___--- D High____.____] High. 
Tk Thurloni clay, black variant, 3 to 10 percent | Moderate_-_-__- Slow... ---- Medium. _..-- Medium_._~-- D High..-.-____] High. 
slopes. é : 
Tm Trail loamy fine sand (1 to 3 percent slopes)-_.| Rapid__.--_--| Rapid_______- High_-_.----- Low. -.------ A High_______.- High. 
Tn Trail loamy fine sand, hummocky (1 to 3 per- | Rapid_------- Rapid__---.-- High--------- Low. ---- ---| A Highe i225. 2s High. 
cent slopes). i 
Tu Turkeysprings clay loam, 2 to 10 percent | Rapid_-__--~- Moderate_--.| High-..------ Low. -------- B High__._.-_-- Moderate. 
slopes. E 
Va Valentine loamy fine sand, 5 to 15 percent | Very rapid__-.| Rapid____._-- Medium. __--_- Low_._-_---- A Moderate____- High. 
slopes. : 
We Wilcoxson loam, 3 to 5 percent slopes--__----~_- Moderate___-- Slow______--= Medium-___--- Medium_____-| D Moderate_...__ Moderate. 
Wn Wilcoxson clay loam, 3 to 15 percent slopes__.-}| Moderate____- Slow ___.-- .--| Medium __..--| Low__--_ Zacal DD High__.-.____ Moderate. 
Zd Zuni sandy loam, 2 to 10 percent slopes - -_-. -- Moderate____- Slow_._------ High.___..---| Medium___._-| D High___-_.-_- Moderate. 
Zm Zuni-Mirabal stony loams, 10 to 30 percent | Rapid_____.._| Moderate to | Medium____.- Medium___.._| B High____-_--. High. ° 
slopes. slow. 
1 Very rapid=more than 10 inches per hour; rapid=5 to 10 inehes per hour; 4 Hydrologic grouping does not take into consideration the slope, vegetation, 
moderate=0.8 inch to 5 inches per hour; slow=0.05 to 0.8 inch per hour; very or climate. 
slow=less than 0.05 inch per hour. 5 Stability or instability of soils when subjected to surface erosion by water; 
2 High =more than 18 inches; medium =6 to 18 inches; low=less than 6 inches. — the least stable soils are rated “high’’ and the most stable are rated “low.” 
3 Classification takes into consideration the nature of the soil, the vegetation, 6 Susceptibility of the soil to accelerated erosion when either the soil or the 
the slope, and the climate. vegetation has been disturbed. 
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unstable and are susceptible to gullying. The soils in sub- 
group 8-a are— 

Clayey alluvial land (0 to 2 percent slopes). 

Larry silty clay loam (2 to 5 percent slopes). 

Montoya clay (O0'to 3 percent slopes). 

Ordnance loam (5 to 15 percent slopes). 

Polich loam (0 to 2 percent slopes). 

Prewitt clay loam (0 to 5 percent slopes). 

Showlow loam, 0 to 5 percent slopes. 

Tabiona fine sandy loam, 10 to 15 percent slopes. 

Tampico loam (2 to 10 percent slopes). 

Tampico loam, dark variant (1 to 3 percent slopes). 

Thurloni clay, black variant, 8 to 10 percent slopes. 

Trail loamy fine sand (1 to 3 percent slopes). - 

Trail loamy fine sand, hummocky (1 to 8 percent slopes). 

Valentine loamy fine sand, 5 to 15 percent slopes. 

All of the soils in subgroup 3-b are likely to erode if the 
protective vegetation is disturbed or destroyed. The 
Bond and Mirabal soils are shallow and generally contain 
a considerable quantity of coarse fragments. Generally, 
an excavation deeper than a foot and a half necessitates 
removal of hard rock. The Thurloni and Showlow soils 
are dispersed and have elastic subsoils. The soils assigned 
to subgroup 38-b are— 

Bond sandy loam, 5 to 15 percent slopes. 

Mirabal stony loam, 5 to 15 percent slopes. 

Mirabal stony loam, low rainfall, 5 to 20 percent slopes. 
Showlow clay loam, 5 to 15 percent slopes. 

Thurloni clay, 5 to 20 percent slopes. 

Zuni-Mirabal stony loams, 10 to 30 percent slopes. 

The soils assigned to subgroup 3-c are steep and un- 
stable. Disturbed areas erode easily, and the slope makes 
construction costly. These soils are— 

Mirabal stony loam, 15 to 45 percent slopes. 
Supervisor stony loam, 20 to 45 percent slopes. 


GROUP 4 FOR RECREATION SITES 


This group consists of shallow, stony, and rocky soils 
that are low to medium in productivity. ‘Three subgroups 
have been established. : 

The soils of subgroup 4-a are poorly suited to recrea- 
tional development. because they are shallow, stony, and 
rocky. Establishing vegetation in disturbed areas is dif- 
ficult. These soils are 

Cabezon rocky complex, 2 to 10 percent slopes. 
Laporte stony loam, 3 to 10 percent slopes. 

The soils of subgroup 4-b are shallow over bedrock. 
The bedrock is generally hard enough to require costly 
excavation, and rock outcrops interfere with grading. 
The slope creates a high erosion hazard for lightly vege- 
tated areas. The soils assigned to subgroup 4-b are— 

Andrews gravelly loam, 5 to 20 percent slopes. : 
Bandera gravelly loam, 5 to 15 percent slopes. 
Jekley stony loam, 10 to 30 percent slopes. 
Kettner stony loam, 10 to 20 percent slopes. 

Kiln rocky complex, 3 to 20 percent slopes. 
Osoridge rocky complex, 5 to 20 percent slopes. 
Sanchez stony complex, 10 to 20 percent slopes. 

The soils of subgroup 4-c are the least suitable in the 
Area for recreation sites. They are shallow and rocky and 
are highly susceptible to accelerated erosion if disturbed. 
These soils are— 

Bandera gravelly loam, 15 to 35 percent slopes. 
Jekley rocky complex, 30 to 40 percent slopes. 
Kiln rocky complex, 20 to 40 percent slopes. 


Laporte stony loam, 20 to 40 percent slopes. 
Osoridge rocky complex, 20 to 40 percent slopes. 
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Soils in Engineering 


Some soil properties are of special interest to engineers 
because they affect the construction and maintenance of 
roads, airports, pipelines, building foundations, facilities 
for water storage, erosion-control structures, drainage sys- 
tems, and sewage-disposal systems. The properties most 
important to engineers are permeability to water, shear 
strength, compaction characteristics, drainage, shrink- 
swell characteristics, grain size, plasticity, and reaction 
(pH). Also important are topography, depth to the water 
table, and depth to bedrock. 

The engineering practices of most significance in the 
Zuni Mountain Area are those that help to control runoff 
and erosion, improve the water-storage capacity, and per- 
mit the development of recreational facilities, Except for 
grazing, there is little agriculture in the Area, and indus- 
trial development is unlikely. The information in this re- 
port can be used to— 


1. Aid in the selection of road or airport locations 
and in planning detailed investigations of the soils 
at the intended locations. 

2. Determine the suitability of soil units for cross- 
country movement of vehicles and construction 
equipment, 

3. Aid in the selection and development of recrea- 
tional, residential, and administrative sites. 

4, Locate soils suitable for fill or foundation material 
for earthen structures, such as stock tanks and 
dams, 

5. Make estimates of runoff and erosion character- 
istics for use in designing drainage systems and 
in planning dams and other structures for water 
and soil conservation. 


With the use of the soil map for identification, the engi- 
neering interpretations reported here can be useful for 
many purposes. It should be emphasized that they may 
not eliminate the need for sampling and testing at the site 
of specific engineering works involving heavy loads and 


excavations deeper than the depth of the layers here re- 


ported. Even in these situations, the soil map is useful 
for planning more detailed field investigations and_ for 
suggesting the kinds of problems that may be expected. 


Engineering properties, interpretations, 
and test data 

Table 10 provides a brief description of each of the soils 
of the survey Area and a summary of the soil properties 
significant in engineering. For some soils, the statements 
concerning permeability, reaction, dispersion, and shrink- 
swell potential are generalizations based on laboratory 
data, and for the others they are estimates. 

The rates of permeability are for soils that are not com- 
pacted. The ratings for dispersion indicate the degree of 
slaking and the rapidity with which the soil structure 
breaks down. An easily dispersed soil is unstable and 
lacks binding power. Construction with such materials 
requires more than normal precaution. The ratings for 
shrink-swell potential indicate the volume changes to be 
expected with changes in content of moisture. 

Table 11 shows the relative suitability of the soils of the 
Area for the engineering practices most commonly needed 


ZUNI MOUNTAIN AREA, NEW MEXICO 69 


in the management of wild land. These interpretations 


are based on the estimates given in table 10, on test data, 


and on field experience, 

Table 12 gives engineering test data for soil samples 
from selected profiles in'the survey Area. The tests were 
made in the laboratories of the Bureau of Public Roads 
and of the New Mexico State Highway Department. The 
mechanical analysis was made by combined sieve and 
hydrometer methods. The tests for liquid limit and plas: 
tic limit measure the effect of water on the consistence of 
the soil material. As the moisture content is increased, 
the material changes from a semisolid to a plastic state. 
As the moisture content is increased further, the material 
changes from a plastic to a liquid state. The plastic 
limit is the moisture content at which the soil material 
passes from a semisolid to a plastic state. The liquid 
limit is the moisture content at which the soil passes from 
a plastic to a liquid state. The plasticity index is the 
numerical difference between the liquid limit and the plas- 
tic limit. It indicates the range of moisture content within 
which a soil material is in a plastic condition. 


Engineering and agricultural 
classification of the soils 


Two systems of classifying soils for engineering pur- 
poses are in general use. One was developed by the Amer- 
ican Association of State Highway Officials (AASHO), 
and the other, called the Unified system, by the U.S. Army 
Corps of Engineers. The bases for the engineering clas- 
sifications differ from the basis for the textural classifica- 
tion used by the Department of Agriculture. 

The AASHO system (7) is based on field performance 
of soils in highways. In this system soil materials are 
classified into seven groups,-designated A~1 through A-7. 
The best materials for ‘engineering purposes (gravelly 
soils of high bearing capacity) are classified as A-1, and 
the poorest (clayey soils having low strength when wet) 
are classified as A-7. Within each group, the relative en- 
gineering value of the soils is indicated by a group index 
number. Group indexes range from 0 for the best ma- 
terial to 20 for the poorest. Most highway engineers clas- 
sify soils in accordance with the AASHO system. 

The Unified system (8) is based on identification of soils 
according to texture and plasticity and on performance as 
engineering construction material. In this system, soils 
are placed in 15 groups, each identified by a letter symbol. 
The symbols SC and SM represent sand mixed with fines 
(clay and silt); CL and ML represent clay and silt that 
have a low liquid limit; CH and MH represent clay and 
silt that have a high liquid limit; and GP and GM repre- 
sent gravel and mixtures of gravel and sand. -Soils that 
have characteristics that place them in a border zone be- 
tween two major classes are given borderline classifications, 
such as ML-CL. 

The U.S. Department of Agriculture system of classify- 
ing soils according to texture 1s primarily for agricultural 
use, but it is useful in engineering also. 

Estimated classifications of all soils in the Zuni Moun- 
tain Area according to all three of these systems are given 


in table 10. Laboratory-determined engineering classifica- - 


tions for selected soils of the Area are given in table 12, 
beginning on page 80. 


Management Groups 


Individual soils differ widely in use suitability and in 
management needs. To simplify the discussion of manage- 
ment, the 57 soils and land types in the Zuni Mountain 
Area have been arranged in 10 management groups., Each 
group is composed of soils that are about the same in use 
suitability and in management needs. Suggestions that 
apply to geographic associations of soils are given in the 
section “Soil Management Areas.” 

The management suggestions given in this section are 
based on the known characteristics and qualities of the 
soils and on observations of soil behavior, either in research 
trials or in normal use. 


MANAGEMENT GROUP 1 


The soils in this management group are good for herbage 

and very poor to good for timber. The group consists of— 
McGaffey loam (1 to 3 percent slopes). 
Polich loam (0 to 2 percent slopes). 

These soils are deep, fertile, and friable, and they have 
a good supply of moisture for plants most of the time. 
They are nearly free of gravel.and stones. The erosion 
hazard generally is medium, but the hazard of gullying 
and of development of head cuts is severe. Deep gullies 
with vertical walls are common. Considerable streambank 
erosion is caused by runoff from the surrounding uplands. 

The management requirements of these soils are simple, 
compared with those of the other management groups. 
Controlling erosion is largely a matter of reducing runoff 
from the uplands. Building storage dams in some of the 
smaller channels to impound and spread water helps to 
build up the water table. Caving of streambanks and 
deepening of channels can be controlled to some extent by 
building dams and by planting trees and shrubs on the 
bottom and sides of the washes. : 

The vegetation in many areas probably would recover 
if grazing were limited. Some areas have been reseeded 
successfully. Much of the acreage has been cleared and 
could be converted to pasture. : 

Under more intensive management, these soils would 
produce more herbage than they now do. Through ad- 
vanced methods of reforestation, much of the McGaffey 
soil could be put into timber production. 


MANAGEMENT GROUP 2 

The soils in this management group are fair or good for 
herbage and range from unsuitable to very good for tim- 
ber. The group consists of— 

Tampico loam (2 to 10 percent slopes). 

Tampico loam, dark variant (1 to 8 percent slopes). 

Trail loamy fine sand (1 to 8 percent slopes). 

Trail loamy fine sand, hummocky (1 to 3 percent slopes). 
Valentine loamy fine sand, 5 to 15 percent slopes. 

These are deep, coarse-textured and medium-textured 
soils that are highly erodible and highly susceptible to 
gullying and head cutting. ‘Trail loamy fine sand is seri- 
ously gullied, and many of the gullies are 20 feet deep. 
The Valentine soils and the hummocky Trail soil are sus- 
ceptible to wind erosion. 

Maintenance and improvement of the vegetation is a 
major management requirement of these erodible soils. 
Except for Trail loamy fine sand, hummocky, the soils 
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TaBLe 10.—Brief descriptions of the soils and 


Depth 
Map Soil name Description from 
symbol surface 
: Inches 

Ag Andrews gravelly loam, 5 to 20 percent slopes. Gravelly loam over gravelly clay loam, 20 to 24 inches | 0 to 7 
thick over limestone. 7 to 23 

Ba Badland. Shale and sandstone outcrops; pockets and remnants 
of clay. No estimates of properties given, because 
nature of area precludes proper appraisal. 

Bd Bandera gravelly loam, 5 to 15 percent slopes. Gravelly loam, 16 to 18 inches thick; underlain by | 0 to 16 
volcanic cinders. 

Bg Bandera gravelly loam, 15 to 35 percent slopes. Gravelly loam, about 12 inches thick; underlain by } 0 to 12 
volcanic cinders. 

Bo Bond sandy loam, 5 to 15 percent slopes. Sandy loam over clay that grades to sandy clay loam; | 0 to 4 
underlain by sandstone at a depth of 2 feet. 4 to 12 

12 to 17 

Ca Cabezon rocky complex, 2 to 10 percent slopes. Basalt outerop intermingled with shallow stony loam 0 to 6 
over clay; underlain by basalt, generally at a depth 6 to 18 
less than 2 feet. 

Cb Clayey alluvial land (0 to 2 percent slopes). Stratified clay loam, silty clay, and clay; water table 0 to 12 
at a depth of 40 to 50 inches; depth to bedrock | 12 to 30 
generally more than 5 feet. 

Cc Concho clay loam, 1 to 3 pereent slopes. Clay loam over clay; depth to bedrock more than 0 to 3 
10 feet. 3 to 14 

14 to 46+ 

Co Concho clay loam, 3 to 10 percent slopes. Clay loam over elay that grades to silty clay; under- 0to 15 
lain by sandy clay loam; on valley bottom lands; | 15 to 24 
depth to bedrock more than 10 feet. 24 to 42 

Ag+ 

Fo Fortwingate loam, 2 to 8 percent slopes. Loam or fine sandy loam, about, 10 inches thick, over 0 to 8 
sandy clay loam that grades to sandy clay; under- 8 to 20 
lain by sandstone at a depth of 4 to 5 feet. 20 to 38 

38 to 48 

Fr Friana silt loam (1 to 3 percent slopes). Silt loam over silty clay that grades to clay; on alluvial |; 0 to 6 

fans; depth to bedrock 4 to 5 feet. 6 to 18 
18 to 34 
34 to 44+ 

Gm Gem stony loam, 2 to 7 percent slopes. Stony loam over sandy clay lonm that grades to clay; | 0 to 3 
underlain by basalt, generally ata depth of more than | 3 to 13 
3 feet. 13 to 38 

Je Jekley silt loam, 3 to 7 percent slopes. Silt loam over silty clay loam over clay loam, grading | 0 to3 
to laminated sandstone; bedrock at a depth of 2 feet | 3 to 12 
or more. 12 to 24 

Jk Jekley stony loam, 10 to 30 percent slopes. Stony loam over light clay; laminated sandstone at aj} 0 to 5 
depth of about 13 inches. 5 to 13 

Jr Jekley rocky complex, 30 to 40 percent slopes. Mixture of shallow soil material and ledge rock; bed- 
rock at a depth of 1 to 2 fect. “No estimates of prop- 
erties given, because nature of area precludes proper 
appraisal. 

Ke Kettner loam, 3 to 10 percent slopes. Loam and gravelly sandy loam; underlain by schist at 0 to 12 
a depth of 22 inches; bedrock at a depth of 1 to 1% | 12 to 17 

Kn Kettner stony loam, 10 to 20 percent slopes. feet where slope is more than 10 percent. 17 to 22 

Kr Kiln. rocky complex, 3 to 20 percent slopes. Shallow stony loam over clay; underlain by limestone | 0 to 5 

Kx Kiln rocky complex, 20 to 40 percent slopes. at a depth of about 10 inches; steeper phase is more | 5 to 10 
rocky. 

La Laporte stony loam, 3 to 10 percent slopes. Shallow stony loam over very stony loam; underlain 0 to 12 

Lp Laporte stony loam, 20 to 40 percent slopes. by limestone at a depth of 1 to 2 feet. 12 to 18 


See footnotes at end of table. 
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their estimated physical and chemical properties 


Classification 
Permeability Reaction Dispersion Shrink-swell 
potential 
USDA texture Unified ! AASHO?2 
Inches per hour pH 
Gravelly loam___---------.--------- MULec2ccececs A-4 or A-6_.- 0.5 to 2.5 7.8 to 8.2 | Moderate._._--. Moderate. 
Gravelly clay loam___----.---------- CL-ML..___- A-4 or A-6___ 0.05 to 0.5 8.0 to 8.6 | Moderate___---- High. 
Gravelly loam__.--.-------.-------- Mis. occ s ss AM4 eo cee 0.5 to 2.5 7.0 to 8.0 | High to Moderate 
moderate. to low. 
Gravelly loam..-.-.---------------- Miiz< 3 2 osss3 A-4ec seis Ste 0.5 to 2.5 6.7 to 7.8 | High to Moderate 
moderate. to low. 
Sandy loam___---------------------- BM: secntecce A=4. oo 225252 2.5 to 7.5- 6.8 to 7.4 | High_---------- Low. 
Clay 2.222 au ot faacheede sees eecceteS CLL-CH.___-- A-7__..-.---- 0.05 to 0.5 6.8 to 7.4 | Low. __-------- High. 
Gravelly sandy clay loam_.-..------- Chan suendose AB. cence a 0.05 to 0.5 6.8 to 7.4 | High. .----_---- Low. 
plony lod Meco Sos eee os See we Mies 2258s! A-4...02.---- 0.5 to 2.5 6. 0 to 6.8 | Moderate_-.-.-. Moderate. 
View eeortocdasn sees en eect ce se OH 222 2sh.ac A-6 2222 225 0. 05 to-0. 5 6.2 t07.4 | Low__--------- High. 
Clay loam2s2 sous ees sssossecuse ss ML-CL_-_---- A-4 or A-6___) 0.05 to 2.5 7.5 to 8.2 | Low__--------- Moderate 
Silty:Cliy cco <5 cctecta weet sd CL-CH..----- A-6 or A~7__- 0.05 | 8. 0to8.5 | Moderate__.-_.- High. 
Clay loam A-4 or A-6..-] 0. 5 to 2.5 7. 6 to 8.6 | Moderate...-_-- Moderate 
Clay loam A-6 or A-7__--| 0.05 to 0.5 7.6 to8.6 | High---._---_-- High 
Olay poses eC ye, aimee 0.05 | 7.6t08.6| High----.-..__- High 
Clay loam_....--------------------- 0.05 | 7.2t07.8 | High----.-_---- High 
Ps 0.05] 7.8to8 4) High. _- High 
Silty Clay. ence eee ee tees eet 0.05} 8.0 to 8.6 | High---_ 22. High 
Sandy clay loam 0. 5 to 2.5 7.8 to 8.6 | High-.---_------ High 
Loamsso cece eeu seve cee cesses 2.5 to 7.5 6.0 to 6.6 | Low----.-.---- Low. 
Sandy clay loam 0.5 to 2.5 6.0 to 6.8 | Moderate._--.-- High 
Sandy lays 2.42.20 foe es see de 0. 05 to 0. 5 6.2 to 7.0 | High-.--------- High. 
Sandy clay loam 0. 05 to 0. 5 7.0 to 7.8 | Moderate.__-___ Moderate. 
Siltloamz.cose eet veto ek 0..05 to 0. 5 6.2 to 7.0 | High-.-.-__---- Moderate. 
SULLY Ib oe eae deesse awe CL ART aretha 0. 05 6.6 to 7.4 | Low__._----__- Hig 
Clay -_--- : 7. eee 0.05 | 6.8 to 7.6 | Moderate__.___- High 
Clay loam A-6 or A-7_--| 0.05 to 0.5 7.0 to 7.8 OW sestece see High 
Stony loam_._-.~-..-.--.------------ MIL___-----.- A-4 or A-6__-| 0.5 t0 2.5 6. 0 to 6.5 | Moderate__._--- Moderate. 
Sandy clay loam__-.---------------- Clive tee end) A-6__-.-.-.-- 0, 05 to 0.5 6.4 to 7.0 | Low. __~__-.--- High. 
AVioscaocesee eee cones See cle tSte es, CI-CH__...- A-7_.-------- 0. 05 6.8 to 8.4 | Low___.---_--- High. 
Silt loans cee ee cstoesdereetetekl? Milseoetaste ti VARA eae 0.5 to 2.5 6.2 to 7.2 | Low._.-_---_-- Moderate. 
Silty clay loam___------------------ CI-ML-_-..-- A-6 or A-7.--| 0.05 to 0.5 6.0 to 7.2 | Low._---.----- Moderate. 
Clay loamcs (ooo 3.25 sash sees ee okeees CI-ML__---- A-6 or A-7_._] 0. 05 to 2.5 6.2 to 7.6 | Low__.-.------ Mocerate. 
Stony loaMs. voce ce sessaciccs cle scess SM-S8C_-_---- A-4,___------ 0.5 to 2.5 6.8 to 7.0 | Low. _+--.---- Low 
Light clay....----.--_-------------- Clase ee. eee A-6____------ 0.05 | 6.6 to 7.0 | Low____----_-- High 
2.5 to 7.5 6.0 to 7.0 Low 
0.5 to 2.5 6.6 to 7.2 Low 
2.5 to 7.5 6.8 to 7.4 Low 
Stony loaic se e5 st eee oe se kOe ML._..------ A-4or A-6__-| 0.5 to 2.5 7.2 to 7.8 Low. 
Clay or clay loam._.---------------- MI-CL._.--- A-4 or A-6_--| 0.5 to 2.5 7.4 to 8.4 Moderate 
Stony loam.......-----------------+ ML.____-~---- A-4_..0------ 0. 5 to 2.5 8.0 to 86} Low________-_- Low. 
Very stony loam______------------.- Mies ee Asa. 2.22 22cet 0. 5 to 2.5 8.0 to 86 | Low______-__-- Low 


204-732—66-——_-6 
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Tasie 10.—Brief descriptions of the soils and their 


Map Soil name 
symbol 
Lr Larry silty clay loam (2 to 5 percent slopes). 
Ls Lava flows. 
Lv Lava rock land. 
Ma McGaffey loam (1 to 3 percent slopes). 
Mb Mirabal stony loam, 5 to 15 percent slopes. 
Mm Mirabal stony loam, 15 to 45 percent slopes. 
Mn Mirabal stony loam, low rainfall, 5 to 20 percent slopes. 
Mo Montoya clay (0 to 3 percent slopes). 
Na Nathrop loam, 0 to 5 percent slopes. 
Od Ordnance loam (5 to 15 percent slopes). 
Or Osoridge rocky complex, 5 to 20 percent slopes. 
Ox Osoridge rocky complex, 20 to 40 percent slopes. 
Po Polich loam (0 to 2 percent slopes). 
Pr Prewitt clay loam (0 to 5 percent slopes). 
Rk Rock land. 
Ro Rock outcrop, gently sloping. 
Rp Rock outerop, cliffs. 
Sa 


Sanchez stony complex, 10 to 20 percent slopes. 


See footnotes at end of table, 


Description 


Depth 
from 
surface 


Silty clay loam over heavy clay that grades to silty 
clay underlain by gravelly elay loam; on meadow 
lands. 


Recent lava flows; rough broken surface. No estimates 
of properties given, because nature of area precludes 
proper appraisal. 


Mixture of lava flows and pockets and basins of soil. 
No estimates of properties given, because nature of 
area precludes proper appraisal, 


Loam over silt loam that grades to sandy clay loam to 
clay; bedrock at a depth of more than 10 feet; on 
alluvial fans and flood plains. 


Stony loam and stony sandy loam; underlain by gran- 
ite and gneiss at‘a depth of 1 to 2 feet; Mb on ridge- 
tops and very shallow. 


Stony loam and stony sandy loam underlain by gran- 
ite and gneiss at a depth of 1 to 2 feet. 


Clay, silty clay, and gravelly clay on flood plains and in 
basins; bedrock at a depth of 5 feet or more. 


Loam over clay loam; underlain by limestone at a depth 
of 16 inches or more, 


Loam and gravelly loam over clay underlain by mixture 
of clay, sandstone, and shale; bedrock at a depth of 
2 to 4 feet. 


Shallow stony sandy loam over clay; sandstone at a 
depth of 1 to 2 feet; much outcropping rock. 


Loam over silt. loam to sandy clay loam underlain by 
clay; bedrock at a depth of more than 5 fect; on 
bottom lands; seasonal water table. 


Stratified clay loam over silty clay loam underlain by 
clay; bedrock at a depth of more than 5 feet; on al- 
luvial fans and flats. 


Mixture of rock outcrop and shallow to deep soils; bed- 
rock generally at a depth of less than 1 foot. No 
estimates of properties given, because nature of aren 
precludes proper appraisal. 


Bare rock. No estimates of properties given, because 
nature of area precludes proper appraisal. 


| Rock outerop on escarpments and steep walls of can- 


yons. No estimates of properties given, because 
nature of area precludes proper appraisal. 


Mixture of shallow stony sandy loams, stony clay loams, 
and sandstone outcrop; bedrock at a depth of 1 to 2 
feet. 


Fnches 
0 to 
6 to 19 
19 to 23 
23 to 444+ 


0 to 6 
6 to 18 
18 to 51 
51 to 56 


0 to 5 
5 to 18 
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ZUNI MOUNTAIN AREA, NEW MEXICO 


estimated physical and chemical properties—Continued 


Classification 
Permeability 


USDA texture Unified ! | AASHO2 


Inches per hour 


0.05 to 0. 5 
0. 05 
0. 05 
0. 05 to 0.5 
TLegiies'sicseee ete tecet es eee ie Mibeecee ooo 0.5 to 2,5 
Sip Wai leak ase ae casa ee Mew ee ce ML____.___-- 0.5 to 2.5 
Sandy clay loam_____.----_---------- SCu. cee a eee 0.5 to 2.5 
Clay. 2-3 a0. 2 ceceeetsececes cece tana Chine eae 0. 05 to 0. 5 
Stonyloati: 22: eee eee SMa coccee5< 2.5 to 7.5 
Stony loam and stony sandy loam____- SMe so cehzcae 2.5 to 7.5 
Stony loanis2-22scecencdsccusesee ee SM__..__---- 2.5 to 7.5 
Stony loam and stony sandy loam__._- SM_____----- 2.5 to 7.5 
Clayi.¢ sce See Ss eheouse te gostei CH ees o.ceu25 0. 05 
Clayiccenceece Steno bho CH_____.___- 0. 05 
Silty claves. o20o-2 eee nsi3 cesses CH ewe. oe 0. 05 
i Bic): 0 1 Cone ae ee eR ea ec eR MiLin22 caus 0.5 to 2.5 
Clay loattie-.e.n-s-8 4-85 s-eceesec = MI-CL_.---- 0. 05 to 0. 5 
Loam and gravelly loam__.---------- 2. 
Sandy clay loam___-.--------------- 0. 
Clays Bek Pantani a Rn a ere aloes 2 0. 
Shaly clay. -2.2-eoie eee escee sls 0. 
Stony sandy loam___...------------- 7. 
Stony light clay...-.....------------ 2. 
Heavy clayscecseo 22 woe sssce te cess 0. 
oat 32255... 82 Ace sce ncecbest es 2. 
Silt IG8INi cs come oa ede es Caleene te 2. 
Sandy elay loam___...-------------- 0. 
Clay ees ets Jane wae 2 tae eS tah 0. 
Clay 16sec. eo F oll oom eee ee 0. 05 to 0. 
Silty clay loam____..--------------- CL-MIL____-- A-6 or A-7___| 0.05 to 0.5 
Heavy eluy lowm_....--------------- CL-CH.__._--- ASTe22 Sees 0. 05 to 0.5 
Silty.clayc. o.oo Sod eee CH__-.---_-- AR] a a 0.05 
Glayeioectd 4622 oe Dest alse Sa CH2F essen 222 AaTedede sss os 0. 05 
Stony sandy loam__----------------- SMe cea eee And oe iss 2.5 to 7.5 
Sandy clay loam or clay loam.____.--- SC-CL__.---- A-6 or A-7__-| 0.5 0 2.5 


Reaction 
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Dispersion Shrink-swell 
potential 
Low: os.cstecac Moderate, 
High__-_.------ High. 
High... ---- High. 
Moderate__----. High. 
Low. .---.----- Low. 
Moderate___.-_- Moderate. 
Moderate____-_- Moderate. 
Moderate....--- High, 
ILOsVe naked Low. 
Low_....------ Low. 
Loweaencieescde Low. 
DOWD ceek ced Tow. 
Ne Ca | eee ene High. 
hist at A. Bagh a High. 
Moderate__.__- High. 
Moderate__..-.- Low. 
Moderate__..... Moderate. 
LLG eee, Moderate. 
aeeectcs. High. 
yn Str ae High. 
Webocoeeee High. 
Ue ets Smeky Low. 
.| High. 
Seteutete th Nt A High. 
tees eae Gait Moderate, 
Moderate___-__. Moderate. 
Moderate_._..-- Moderate. 
Moderate_____ ~~ High. 
High... --22--- High. 
Highiscncocecs: High. 
High__---_--_-- lligh. 
High__..__-___-- High. 
THe ewe High. 
Highs.ctveecene Low. 
Moderate_._---- Moderate. 
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SOIL SURVEY 


TaBus 10.—Brief descriptions of the soils and their 


Soil name 


Savoia fine sandy loam, 2 to 5 percent slopes. 
Savoia fine sandy loam, 5 to 20 percent slopes. 


Showlow loam, 0 to 5 percent slopes. 

Showlow clay loam, 5 to 15 percent slopes. 
Supervisor stony loam, 20 to 45 percent slopes. 
Tabiona fine sandy loam, 10 to 15 percent slopes. 
Tampico loam (2 to 10 percent slopes). 

Tampico loam, dark variant (1 to 3 percent slopes). 
Thurloni clay, 5 to 20 percent slopes. 

Thurloni clay, black variant, 3 to 10 percent slopes. 


Trail loamy fine sand (1 to 3 pereent slopes). 


Trail loamy fine sand, hammocky (1 to 3 percent slopes). 


Turkeysprings clay loam, 2 to 10 percent slopes. 


Valentine loamy fine sand, 5 to 15 pereent slopes. 


Wilcoxson loam, 3 to 5 percent slopes. 


Wilcoxson clay loam, 3 to 15 percent slopes. 


Zuni sandy loam, 2 to 10 pereent slopes, 


Zuni-Mirabal stony loams, 10 to 30 percent slopes. 


Description 


Fine sandy loam over sandy clay loam that grades to 
sandy loam; depth to bedrock more than 4 feet; on 
terraces and fans. 


Loam over clay that grades to silty clay loam, depth to 
bedrock generally more than 4 feet; on alluvial fans 
and terraces. 


Clay loam, underlain by shale, generally at a depth 
more than 4 feet. 


Stony loam over gravelly loam; underlain by granite 
and gneiss, generally at a depth less than 2 feet. 


Fine sandy loam over loam; on colluvial slopes and in 
areas of alluvial deposits. 


Loam over gravelly loam that grades to gravelly clay 
loam; underlain by granite alluvium; depth to 
bedrock’ generally more than 4 feet. 


Clay over shale; depth to bedrock 2 to 3 feet. 


Loamy fine sand over loamy sand; on alluvial fans; 
depth to bedrock more than 10 feet. 


Clay loam and light clay; underlain by limestone at a 
depth of 4 to 5 feet. 


Stratified, wind-deposited. loamy fine sand and fine 
sand; underlain by sandstone at a depth of 4 fect or 
more. 


Loam or sandy loam over clay loam that grades to clay; 
underlain by limestone at a depth of 4 to 5 fect. 


Clay loam over silty clay loam that grades to clay; 
underlain by. limestone at a depth of 4 to 5 feet. 


Sandy loam over loam or clay that grades to gravelly 
clay loam; underlain by granite at a depth of 3 to 
4 feet. 


Zuni: Sec description of Zuni sandy loam, 2 to 10 per- 
cent slopes (Zd). 

Mirabal: Sce description of Mirabal stony loam, 15 to 
45 percent slopes (Mm). 


1 For an explanation of the Unified system, see “The Unified Soil Classification System’’ (8). 


Depth 
from 
surface 


Inches 

0 to 6 
6 to 24 
24 to 42 


0 to 2 
2 to 28 
28 to 52 


0 to 6 
6 to 35 
to 56 
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7 to 10 
10 to 54 


0 to 40 


40 to 48 


ZUNI MOUNTAIN AREA, NEW MEXICO 


estimated physical and chemical properties—Continued 


Classification 
Permeability Reaction Dispersion 
USDA texture Unified ! AASHO? 
pry 

Fine sandy loam.o..._.2002 222222 __ SMoo ce soncee 6.2 to,7.0 | Low. __----.-- 
Sandy clay loam_...-...-.-.----.-_- Bach wt miami es 6.6 to 7.4 | Low..-------.- 
Sandy loam____-_--..-------------_ SM___------- 7.0 to 8.4 | Low. __----.--- 
LOAMs2. co oSace eso leeneseccevoes Mb ssouesase 6.5 to 7.0 | Moderate.___--- 
Clive ne St ete Sheek et eee CH..-. os 6.6 to 7.5 | High .--.-.___- 
Silty clay loam..__.2------.-.------ CL-MIL_-__.-- 5 7.0 to 8.0 | High------.--_- 
Clay loam -2 2.4. sseeceseesoue . 5 6.4 to 7.4 | High... ------- 
Clay loam and clay...-------------- 5 6. 6 to 7.4 | Tigh-..--._..2- 
Claye. s Gotuen soe oe ee coe see 5 7.0 to 8.0 | High-_-.___---- 
Stony WAM... g2c.ccucgamemmcetn cee 0.5 to 2.5 5.4 to 6.4 | Low ___-------- 
Gravelly loam____--_-------------.- 0.5 to 2.5 5.4 to 6.4 | Low. _--------- 
Stony gravelly loam 2.5 to 7.5 5.6 to 6.6 | Low___---_---- 
Fine sandy loam and loam____.-_---- SM-ML_-_---- A-4__00 22-8. 0.5 to 2.5 7.8 to 8.6 | High-.--___-__- 
Sandy loam__._...-.-.-.----------- i\\, Ee rea A-4__-..-2--- 2.5 to 7.5 8.0 to 8 7 | Low__--------- 

Oamnt ah see a Se St SM_____----. ri: ae 0.5 to 2.5 5. 8 to 6.4 

Gravelly loam____------------------ SM. Lee A-4.000 oo 0.5 t0 2.5 6.4 to 7.2 

Gravelly clay loam___--------------- ME shee sos. A-4 or A-6___ 0.5 to 2.5 6.6 to 7.4 

Very gravelly loam.____..._.-------- SM-MIL__-- ~~ A-4_.0 0 ee 0.5 to 2.5 6.6 to 7.4 

0. 05 to 0.5 7.4 to 8.6 

0. 05 8.0 to 8.8 

0. 05 8.0 to 8.8 

Loamy fine sand.._..-_.-.--.----------- SMnsseseceses ASD vers Sooo be 2.5 to 7.5 7.8 to 84 

Loamy sand--__-------------------------- BM cee us call ASD eects 75+ 7.8 to 8.6 

Clay loamicc.<.s .ctesdsch Hes uescee ML___.------ A-6_-02 ee 0.5 to 2.5 7.6 to 8.4 

Clay doamils: co loceesuecutde toe te CI-ML.......| A-6 or A-7___| 0.5 to 2.5 7.6 to 8.4 

Light clay22 252i. Sete se teces iad , OV ene ene A-6 or A-7___| 0.05 to 0.5 7.6 to 8. 4 

Loamy fine sand and fine sand____---- SP-SM_-_.-- A-2 or A-3_.. 7. 54+ 6.2 to 7.2 
Loam or sandy loam.._-.----------- 0.5 to 2.5 6.4 to 7.0 | Low.---------- 
(lay Wein c alee erate ec buT es 0. 05 to 0.5 6.6 to 7.6 | Low__-_-.----- 
Gla yatic ts a Sic Some See tere 05 7.0 to 8.4 | Moderate. _-____ 
Clay loam and gravelly loam___.-_-_- 0. 05 to 0. 5 8.0 to 8.8 | Moderate_-__.__ 
Clay:loams : 02 Sao... cle bos eo cae ate CL-ML__-_--}- A-6 or A-7__.| 0. 05 to 0.5 6.8 to 7.4 | Low_-_-_.----- 
Silty clay loam____..2-------------- CI-ML.----- A-6 or A-7_..| 0.05 to 0.5 6.8 to 7.4 | Low. -- 2-2. -- 
Claycseccuecstectase se cscccwssnse CHizcesccisss AMT ocesearess 0. 05 6. 8 to 8.4 | Low_____--_____ 
Sandy loam___--------------------- SM_csseecss2 Ar4__0. 222-22) 2.5) to 7.5 6.0 to 7.0 | Low____~-~---- 
Sandy loam or loam____------------- Melee ee A-4 or A-6__.| 0.5 to 2.5 6.2 to 7.2 | Low___-------- 
aye sh ee Nee ee Se eso 2 Chris eee A-6._._------- 0.05 6.2 to.7.2 | Low__--------- 
Gravelly clay loam___._.-.---------- CI-ML_.-_--- A-6__.2-2222- 0.05 to 0.5 6.2 to 7.2 | Low_____-__.-- 


2 Yor an explanation of the AASHO system, see AASHO Designation: 145-49 (1). 
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Shrink-swell 
potential 


Low. 
Moderate. 
Low. 


Moderate. 
High. 
High. 
Moderate. 
High, 
High. 


Low. 


Low. 


Low. 


Low. 
Low. 


Low. 
Low. 
Low. 
Low. 


High. 
High. 
High. 


Low. 
Low. 


Low. 
Moderate. 
Moderate. 


Low. 


Low. 
Moderate. 


High. 
Moderate. 


Modcrate. 
Moderate, 
High. 


Low. 
Moderate. 


High. 
Moderate. 
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SOIL SURVEY 


Suitability for use as— Suitability as a source of— 
Soil series and map symbol 
Subgrade Subbase Topsoil Sand and gravel Rock 
for subgrade 
Andrews (Ag)------~------- Poor; gravelly_._-- Unsuitable___-_--_- Good for limestone___ 
Badland (Ba)--------------- Unsuitable._..---- Unsuitable__-__.-- Unsuitable___.._---_- 
Bandera (Bd, Bg) POG%on cde emermads Poor; good source | Poor_._.--.-.------ 
_ of cinders. 
Bond (Bo)----------------- Poor_..---------- Unsuitable______.. Good for sandstone__ 
Cabezon (Ca)-------------- Goodin 2s5232 5554 Unsuitable._...--.] Good for basalt_____- 
Clayey alluvial land (Cb).--_] Poor------------- 910) oe Good_-----._-----| Unsuitable_._.----| Unsuitable____.._--_ 
Concho (Cc, Co)------------ Fair to poor..----. Poor__----------- Good__-.-..------| Unsuitable... ---~ Unsuitable..-.---- -- 
Fortwingate (Fo)----------- Maire 20.032 ain, § Fair to poor_....-- Good oie.tec.c Sons Unsuitable_-_-----| Fair for sandstone__-_ 
Friana (Fd_.-------------- Paiten sono ous ee Poor_os5-2 25-2 45- CGood_---.--------] Unsuitable___---~_- Unsuitable_.------_- 
Gem (Gm)__-.------------ Pato sss-2-pssee2 Poors-=22se-2422- Goddssceses sees Unsuitable__-.----| Fair for basalt_—___- 
Jekley (Je, Jk, Jr)-_..------ xood to fair..---- Fair to poor__---- Good (Je); poor Unsuitable_----.-- Fair for fine-grained 
; (Jk, Jr). sandstone. 
Ketiner (Ke, Kn)..-.------- Good_.._____---- PON open aneneee POOlssf2554 42-55% Unsuitable-_------ Fair to good for 
schist. 
Kiln (Kr, Kx)-.------------ Poor to fair__----- Poorss-s+4----2<= Poor; too rocky_-.-| Unsuitable.--..---| Good for limestone_ 
Laporte (La, Lp)--.-------- Good to fair..---- Fair to poor------ Poor; too stony--.-| Unsuitable____---- Good for limestone_.. 
harry-(LW)sse2 sol dasceetaee Poorssidiceteuss Good. -..-------- Unsuitable___-.-_- Unsuitable__..-.--_- 
Lava flows (Ls)_----------- Unsuitable-------- Unsuitable. -..__ ~~ Unsuitable......--| Good for basalt... __ 
Lava rock land ( Unsuitable_- Unsuitable.___...- Unsuitable. _____. Good for basalt. ____ 
McGaffey (Ma)------------ : Poor------------- wood. ----------- Unsuitable._...-.-| Unsuitable_..--..___ 
Mirabal (Mb, Mm, Mn, Zm).) Good_----------- Fair to poor_--.-- Fair (Mb, Mm, Unsuitable.---_--_| Good for granit:__.__ 
Mn); poor 
m). 
Montoya (Mo)..----------- POGf ens cesaeekeus POOt ol. chee ew POO! lovcccwaae wed Unsuitable.....--.-| Unsuitable... 222 
Nathrop (Na)-------------- Faito.s-leseeeet- Fair to poor..-.-- Fair. ------------ Unsuitable._.-.-.-| Good for limestone_. 
Ordnance (Od).------------ Fair to poor. _.___ Poorsscccssecasien PoGress~er es sees Unsuitable._-_--.- PoOrs ccoene be Seceus 
Osoridge (Or, Ox)---------- Paltss2cssceessce Poor_------------ Poors sesSiewosee $ Unsuitable__..__.- Good for sandstone__ 
Polich (Po)__-------------- Paifocesoveese so. 1 8206) ee Qobdsescas sess Unsuitable____..-- Unsuitable.....22_- 
Prowitt (P)--------------- Fair to poor__---- POOFscs. cect ee ot Fair to poor-_---- Unsuitable....---- Unsuitable__.--.-_2- 
Rock land (Rk)------------ Poor.------------ Unsuitable____-_-- Unsuitable___._.-- Unsuitable____._.- Good for sandstone- - 
Rock outcrop, gently sloping } Poor----------+-- Unsuitable____.__- Unsuitable_-..-___| Unsuitable___.___- Good for sandstone 
(Ro). ; . : ; : and granite. 
Rock outcrop, cliffs (Rp)-.-.| Poor------------- Unsuitable_-----.. Unsuitable___.-_-- Unsuitable__._.._-| Good for sandstone 
a and limestone. 
Sanchez (Sa)_-------------- Good to fair.----- Fair to poor_--.-- Poor.------------ Unsuitable...__~-- Piatti 4. seh ed 
Savoia (Sb, Sf)------------- Good to fair...--.. Peirce cosvscece sue Good-iucic2ccsse} PaIPicuccopecends 2 Unsuitable... -_ 
Showlow (Sh, Sm)-.-------- Fair to poor_.___-- Poors sesee22-26 Maitoessiac ss as2/2 Unsuitable__-..--- Poor; shale__._----_- 
Supervisor (Su)------------- Good___.--------- Fairs. so20--2<ss2 Good.-----.------| Unsuitable._____.- Good; granite-.---~- 
Tabiona (Ta)--------------- Good to fair._----- Fair to poor_--...- Baines lence stk: Unsuitable.-_-__-- Unsuitable........-- 


TaBure 11.—Engincering 


unterpretations 


Stock tanks and reservoirs 
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Suitability for— 


Embankment 


Reservoir area 


Fair to poor..----.- 
Unsuitable. __ 
Unsuitable_____- ae 


Fair to poor; not 
much soil material. 


Fair to good; com- 
pacts well. 


Poor; not much soil 
material. 

Poor; not much soil 
material. 


Poor; too clayey----- 


Unsuitable--_.__---- 
Unsuitable..--____-- 
COGS. an isecueeatnw 


Fair (Zm); poor, 
must be com- 
pacted (Mb, Mm, 
M 


n). 
Poor; hard to com- 
pact. 
Fair to good__.-_.--- 


Poor; material dis- 
persed. 
Poor; too shallow 


Poor; hard to com- 
pact. 
Unsuitable_.___..-__- 
Unsuitable.__-_.__-- 


Poor; disperses; 
may pipe and 
slough. 
Good, but should 
be compacted. 
Good scue Sse 


Poor; too shallow_-__ 
Unsuitable 
Unsuitable 


Poor; shallow and 
rocky. 
Poor; too shallow____ 


Fair to poor (Je, Jk); 
unsuitable (Jr); 
shallow. 

Poor; too shallow; 
tapidly permeable. 


Unsuitable; too shal- 
low to limestone. 

Poor; shallow; lime- 
stone is fissured. 


Unsuitablo___------- 
Unsuitable_--.-2---- 
Good, but stratified _ 


Poor because too 
shallow (Zm); un- 
suitable (Mb, 

Mm, Mn). 

Good; slow permea- 
bility. 

Poor; shallow. -_---- 


Fair; shallow-__..--- 
Unsuitable; too shal- 
low and rocky. 
Good.n. eescect oes 
Good; slow permea- 
bility. 
Unsuitable---.------ 
Unsuitable.__----.-.- 
Unsuitable---------- 
Poor; too shallow__-.. 
Good to fair____--____ 


Good to fair__.-.---- 


Terraces and 
diversions 


Water spreading 


Range pitting 
and chiseling 


Poor; too shallow. - 
Unsuitable____-_-_ 
Unsuitable_____-_- 


Fair, but soil is 
shallow. 


Good, but poor on 
steep slopes. 


Good_.._-------- 


Unsuitable.-__...- 


Poor; too stony - ~~ 


Fair to poor; shal- 
low and steep. 
COO ao re eee 
Fair to good_._--- 
Poor; unstable_ -_- 


Unsuitable... 2. 


Unsuitable. _._--_ 
Unsuitable___-._-- 


Unsuitable___._-_- 


Poor; too shallow... 


Poor; unstable. ._- 


Fair; shallow; 
steep. 
Good_-----.------ 


Unsuitable._-.-----. 
Unsuitable_.-...___- 
Unsuitable___..----- 
Unsuitable__.. 


Poor; too stony_--.- 


Good; gentle slopes-- 
Fair (Je, Jk); un- 


suitable (Jn); 
shallow. 


Unsuitable._..-_---- 
Unsuitable.-...------ 
Good, but subsoil is 
slowly permeable. 
Unsuitable..-.----_- 
Unsuitable---.-_---- 
Goodss oa scs eke eek 
Fair (Zm); unsuit- 
able (Mb, Mm, 
Mn). 
nOOd. 2 ee elses a 
Fair to good_._--__-- 
Poor; dispersed_.___- 


Unsuitable__-- 2. --- 


Unsuitable... -- 
Unsuitable.------.-- 


Unsuitable; erodes 
easily. 


Poor; too rocky for 
equipment to be 


Poor (Je, Jk) : un- 
suitable (Jr); too 
shallow. 


Unsuitable__-.------ 
Unsuitable__---__--- 


Unsuitable---..----- 

Unsuitable-.--..---- 

Good--.2desensec23 

Fair (Zm); unsuit- 
able (Mb, Mm, 
Mn). 


Good, but slow per- 
meability. 

Fair to good._------ 

Fair, but unstable. -_-— 


Unsuitable...--.-.-- 


Good, but slow per- 
meability. 

Unsuitable...--__--- 

Unsuitable__--..-___ 


Fair, but unstable___ 


Waterways 


Poor. 
Unsuitable. 
Unsuitable, 


Unsuitable. 


Poor. 


Good, but should be 
vegetated. 
Good. 


Good. 


Good, but protection 
against erosion 
needed, 

Good; erosion hazard 
low. 

Fair to unsuitable. 


Fair; protection 
against erosion 
needed. 

Unsuitable. 


Fair to unsuitable, 
depending on 
slope. 

Good. 


Unsuitable. 

Unsuitable. 

Good, but will 
headcut, 

Fair (Zm); unsuit- 
able (Mb, Mm, 
Mn). 


Good, but erodes 
easily. 

Fair, but erodes 
easily. 

Poor; erodes easily. 


Unsuitable. 


Good, but should be 
vegetated. 

Good, but erodes 
easily. 

Unsuitable. 

Unsuitable. 


Unsuitable. 
Unsuitable. 
Good, but should be 


vegetated. 
Poor; erodes easily. 
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Suitability for use as— 


Soil series and map symbol 


Subgrade Subbase 


Tampico (Tc, Td)----------- Good to fair_------ 


Thurloni (Th, Tk)_.---__-_- Fair to poor-.---.- Poor_..--..---- 
Trail (Tm, Tn)_------------ Good___----------} Fair_.-.-------- 
Turkeysprings (Tu)------- -- Paltoesc2 sh esoces Poor___-------- 
Valentine (Va).------- eevee Good...---.------ Good to fair_-__- 
Wileoxson (Wc, Wn)_.-------| Fair...----------- ‘POORR2 22.22 te 


Zuni (Zd, Zm)_------------- Good to fair_____- 


have good capacity to supply moisture to plants, are ca- 
pable of producing a good cover of vegetation, and are 
suitable for sustained use. The two Tampico soils have 
good capacity for sustained yield of water. The Tampico 
soils and the Valentine soil are the best in the group for 
ponclerosa pine. , ; 

In some places the native cover is so depleted that most 
of the desirable grasses have been eliminated. Trail loamy 
fine sand offers the best chance of success in reseeding. 
On Trail loamy fine sand, hummocky, and Valentine 
loamy fine sand, 5 to 15 percent slopes, the risk of failure 
in reseeding is high. For these two soils, regulation of 
grazing is the best way to improve the vegetative cover, 
becanse seeding failure leaves them unprotected against 
erosion. 

The soils of this group have only limited possibilities as 
wildlife habitats and as recreational areas. Indiserimi- 
nate cross-country vehicular travel should be avoided, 
because many of the gullies seem to have formed in old 
roads and trails. 


MANAGEMENT GROUP 3 

The soils in this management group are good to excel- 
lent for herbage, poor or very poor for timber, and high 
to low in capacity for sustained yield of water. The group 
consists of— 

Clayey alluvial land (0 to 2 percent slopes). 
Concho clay loam, 1. to 3 percent slopes. 
‘Concho clay loam, 3 to 10 percent slopes. 
Friana silt loam (1 to 3 percent slopes). 
Larry silty clay loam (2 to5 percent slopes). 
Montoya clay (0 to 3 percent slopes). 
Prewitt clay loam (0 to 5 percent slopes). 

These are-deep and moderately deep, fertile soils that 
are free of outcrops and nearly free of stones and gravel. 
They are moderately to highly erodible, and deep gullies 
are common. : 

The soils of this group should be managed mainly for 
forage yield, and any plan for their use must take into 
account the hazard of erosion. Overgrazing has depleted 
the better forage plants, The native species recover if 


--| Fair (Zd); poor 
(Zm). 


SURVEY 
TaBLe 11.—Engineering 
Suitability as a source of— 
Topsoil Sand and gravel Rock 
for subgrade 
-.| Fair, but low in Faire vcesscee se 2 Unsuitable._-...- 
fertility. 
$2|"P00Ps ese seaess= Unsuitable... _.- Unsuitable_._.----_- 
~-| Fair to poor; too Good___---_--__--| Unsuitable___-..--~- 
sandy. 
--| Good__----_------ Unsuitable________ Unsuitable._-_--_-_-- 
--| Poor; too sandy---| Good_.----...----| Unsuitable---_..-___ 
.-| Good_..--.-2 2 -- Unsuitable.._-_... Unsuitable__---.--_- 
Unsuitable___-- ~~ Poor for granite 


Zm (Zd); good for 


granite (Zm). 


grazing is limited, and the Concho soils have been seeded 
to wheatgrass with good results. Seeded areas need to be 
protected from grazing until the new vegetation is estab- 
lished. Seedbed preparation and seeding should be timed 
to take advantage of seasonal rainfall. 

Most areas of these soils are outside the zone where 
precipitation is adequate for pine, and the characteristics 
of the soils are not conducive to the growth of pine. A1- 
though there are isolated trees, it is doubtful that much 
pine ever grew on any of these soils. 

Herbage production could be increased through more 
intensive management practices, including gully plugging, 
water spreading, and fertilization. Much of the moisture 
in the subsoil drains off through the existing gullies. 

The possibilities for use as wildlife habitats or for de- 
velopment of recreational areas are slight. 


MANAGEMENT GROUP 4 


The soils in this management group are fair to good for 
timber and poor to good for herbage. They have medium 
to high capacity for sustained yield of water. The group 
consists of-— 

Mirabal stony loam, 5 to 15 percent slopes. 
Mirabal stony loam, 15 to 45 percent slopes. 
Supervisor stony loam, 20 to 45 percent slopes, 
Zuni-Mirabal stony loams, 10 to 30 percent slopes. 

These soils are shallow to moderately deep. Their sur- 
face layer is gritty or gravelly, and they are open and 
porous throughout. Infiltration and permeability are 
moderate to rapid. Stones and other fragments are nu- 
merous within the profile, and outcrops are common. 

Most areas are dissected by numerous drainageways. 
Small active gullies are common, and most of the drain- 
ageways are unstable. : 

The soils of this group should be managed for produc- 
tion of timber, herbage, and water. They are timber cov- 
ered, and natural regeneration of pine is fairly rapid. Re- 
production thickets of ponderosa pine are common, and in 


“most areas new seedlings have a good chance of surviving. 


The yield of water to springs and streams is substantial. 
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Stock tanks and reservoirs 
Terraces and 


: diversions 
Embankment Reservoir area 

Good; compacts Fair; subsoil Goodieee.2eiconee 
well. stratified. 

Poor; plastic clay; Goods. 25. se eesses Poor; unstable _ __. 
hard to work. 

Fair if compacted__--| Poor; too sandy--_--- Good__----------- 

Good; easy to com- COOL. -evewenn cosas Qoetdes.ssscssnuse 
pact and work. 

Poor; too rapidly POOP Stas eee eo ss Poores-2se2- 30245 
permeable. 

Good=. 222602 ceases GO0dssse2eucesoesse Good__----------- 

Good (Zd); fair Good (Zd); poor Good (Zd); fair 
(Zm). because too (Zm). 


shallow (Zm). 


Suitability for— 


Water spreading Range pitting 


Waterways 
and chiseling 


Good, but erodes CO0U vse neddac eee! Poor; erodes easily. 
easily. 

Poor; steep and Poor; unstable. ...._| Poor; erodes easily. 
erodible. 


Fair to poor... 2. Poor; not needed._--| Poor; erodes easily. 


Good_.-----------.- Good_-------------- Good, but should be 
vegetated. 
POOF onc< de wow ee POOR see sooo Poor. 
Good_---------.---- Goodsssscacccccaaeh Good. 
Good (Zd); fair Good (Zd); fair ‘Good, but should be 
(Zm). (Zm). vegetated (Zd); 


fair (Zm). 


Careful management is needed, because of the erosion 
hazard. Minimum disturbance of the vegetation is par- 
ticularly important, because the vegetation provides pro- 
tection against erosion. Any disturbance of the soils 
should be compensated for by protective measures. The 
Mirabal and Supervisor soils, because of their slope, re- 
quire special logging procedures. 

Cool temperatures in summer, verdant vegetation, and 
interesting scenery make these areas attractive as recrea- 
tion sites, 

MANAGEMENT GROUP 5 

The soils in this management group are good to very 
good for both timber and herbage. The group consists 
of— 

Fortwingate loam, 2 to 8 percent slopes. 

Gem stony loam, 2 to 7 percent slopes, 

Jekley silt loam, 3 to 7 percent slopes. 

Kettner loam, 3 to 10 percent slopes. 

Savoia fine sandy loam, 2 to 5 percent slopes. 
Savoia fine sandy lowm, 5 to 20 percent slopes. 
Turkeysprings clay lonm, 2 to 10 percent slopes. 
Wilcoxson loam, 3 to 5 percent slopes. 

Wilcoxson clay loam, 3 to 15 percent slopes. 
Zuni sandy loam, 2 to 10 percent slopes. 


The fertility of these soils is high. Infiltration is rapid 
or moderate, permeability ranges from moderate to slow, 
and surface runoff is slow. The capacity to supply mois- 
ture to plants is high. The erosion hazard ranges from 
low to medium. 

All of the soils in this group should be managed for pro- 
duction of timber and herbage. They occur in the areas 
in which most of the original timber cuttings were made. 
Now they support vigorous young stands of ponderosa 
pine and good stands of grass and other herbage. The 
capacity for natural recovery of the vegetation is good, 
and the response to management is good. Natural regen- 
eration of pine is rapid, especially on the Jekley, Fortwin- 
gate, and Zuni soils. 

The capacity for sustained water yield is generally mod- 
erate but ranges from low for the Gem soils to high for the 
Fortwingate and Savoia soils. Except for the Kettner 
soil, the water-storage capacity is moderate to high. 


Most areas of these soils provide a good environment for 
wildlife. Browse is abundant, except on the Zuni soil. 
The Fortwingate, Turkeysprings, and Wilcoxson soils sup- 
port brush, cliffrose, and other shrubs in abundance. Trees 
provide concealment for deer and other wildlife. 

These soils include good sites for recreational facilities. 


MANAGEMENT GROUP 6 
The soils in this management group are very poor to 
poor for timber and poor to good for herbage. Their ca- 
pacity for sustained yield of water is low. The group 
consists of— 


Badland. 

Ordnance loam (5 to 15 percent slopes). 

Showlow clay loam, 5 to 15 percent slopes. 

Thutloni clay, 5 to 20 percent slopes. 

Thurloni clay, black variant, 3 to 10 percent slopes. 

These are highly erodible soils. Infiltration is moderate, 
but percolation of water is restricted by a clayey subsoil. 
Outcrops of shale and sandstone are common. 

Runoff is rapid, and large amounts of sediment are pro- 
duced. Pedestaling of grasses and shrubs is evidence of 
loss of surface soil. 

The soils of this group should be managed for produc- 
tion of herbage. They are well suited to controlled graz- 
ing. The lesser slopes could be seeded to grasses and 
shrubs, and some areas could be converted from pinyon 
and juniper to grass. Because of the erosion hazard, both 
seeding and conversion should be timed to take advantage 
of the seasonal rainfall. 

Ponderosa pine does not grow well on any of these soils, 
and it does not grow at all on Thurloni clay, 5 to 20 percent 
slopes. Some has grown on the Ordnance and Showlow 
soils, but ib does not regenerate naturally on those soils, 
and veforestation would be difficult and probably un- 
profitabie. 

These soils provide a good environment for wildlife. 
Deer use the lower lying areas of the Thurloni soils as 
winter range. 


80 


SOIL SURVEY 


TasLE 12—Engineering 


[Tests performed by the Bureau of Public Roads and the New Mexico State Highway Department in accordance with standard procedures 
of Public 


Soil name and location of sample 


Parent material 


Savoia fine sandy loam, 2 to 5 per- 


cent slo lopes 
NW) ASW sec. 23, T. 13 N., 
R. 17 Wi, MeKinley 


County. "(Medal profile.) 
NRE sec. 14, T. 13 N., 


17 W. , McKinley 
Chant yo ” (Shallo wer than 
modal.) 


NW4 sec. 23, T. 13 N., R. 
17 W. | McKinley County. 
(Shallow er than modal.) 


Fortwingate loam, 2 to 8 percent 
slopes. 
RE sec. 11, T. 11 N., BR. 15 
W., Valencia County. 
(Modal profile.) 


SWY sec. 17, T. 13 'N., RB. 16 
W,, McKinley County. 
(Shallower than modal.) 


NWA sec. 20, T. 13 N., R. 16 

W., McKinley County. 
(Shallower than modal and 
rocky.) 


ek ae loam, 8 to 7 pereent 


slop 
SWwHSwy sec. 2, T. 12 N,, 
R. 15 W., Valencia County. 
(Deeper than modal.) 


SWY sec. 13, T. 12 N., R. 15 
W., Valencia County. 
(Channery in B2 horizon.) 


Ordnance loam (5 to 15 percent 
ade 
SWY sec. 20, T. 14 N., TR. 16 
W., McKinley County. 
(Modal profile.) 


NW sec. 29, T. 14 N., R. 16 
W., McKinley County. 
(Modal profile.) 
Thur He clay; 5 to 20 percent 
slo 
SEMSWH sec. 22, T. 14 .N., BR. 


16 W.,, McKinley County. 
(Modal profile.) 


Turkeysprings clay loam, 2 to 10 
percent slopes. 
NEYSWYANEY sce. 29, T. 14 
N,, R. 16 W., McKinley 
County. (Medal profile.) 


See footnotes at end of table. 


Sandstone 
(Mesaverde 
formation). 


Sandstone 
(Mesaverde 
formation). 


Sandstone 
(Mesaverde 
formation). 


Glorieta sandstone_ 


Gloricta sandstone. 


Glorieta sandstone. 


Abo sandstone. -_- 


Abo sandstone. ___ 


Sandstone and 
shale (Chinle 
formation). 


Sandstone and 
shale (Chinle 
formation). 


Sandstone and 
shale (Chinle 
formation). 


Limestone or 
mudstone (San 
Andres member 
of Chupadera 
formation). 


New Depth 
Mexico from Horizon 
report surface 
No. 
Taches 
834369 8-22 
834370 | 22-49 
$34371 | 49-64 
58-24485 7-15 
58-24486 | 15-20 
58-24487 | 20-28-++ 
58-24488 6-9 i Sener 
58-24489 9-13 B3esecent 
58~24490 | 18-22-+] C2 - 
$34372 0-6 Al_.---- 
8348738 | 11-20 . ee 
834874 | 27-38 B3 sete 
58-24494. 3-6 AQ occsras 
58-24495 6-14 Bloeweace 
58-24496 | 14-26 B21______ 
58-24491 5-11 AB__----- 
§8-24492 | 11-19 Bloseeec. 
58-24493 | 19-26 Desens w 
58-24480 0-3 ALL and 
< 
58-24481 6-12 BQ cod 
58-24482 | 19-24. | Oya 
58-24478 3-9 Al2_._222 
58, 24479 9-16 Baiecewt 4 
834798 §-13 B21___._. 
834799 | 13-19 B22 wes & 
834800. | 19-30 Be ieee ns 
$34801 | 11-17 BOe aos: 
$34802 | 17-27 i.) ee 
$84803 | 27-33--| C_..----- 
$34804 6-13 
$34805 | 13-18 
834806 | 18-33 
834807 | 10-17 Te Seas wie 
834808 | 17-33 Bsca____- 
$34809 | 38-54 | C._o.--- 


Mechanical analysis ! 


Fragments of 
more than 3 
in. diameter 
discarded in 
field sampling 
(estimated) 


Percentage passing sieve 2— 


8-in. | 2-in. 


1}-in. 


Percent 


l-in. 
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test data 
a ae Association of State Highway Officials (AASHO). Samples with report number prefixed by ‘‘S” were tested by the Bureau 
Roads 
Mechanical analysis '—Continued Classification 
ee en eee ee 
Percentage passing sieve ?—Continued Percentage smaller than 2— aug Plasti- 
imit city 
ioe, index 
¥%-in. | %-in. | No. 4} No. 10} No. 40| No. 60|No. 200) 0.05 0.02 | 0.005 | 0.002 AASHO Unified # 
(4.7 (2.0 (0.42 | (0.25 | (0.074 } mm. mm, mm. mm, 
mm.) | mm.) mm.)| mm.) { mm.) 
100 90 43 39 36 31 28 29 12 | A-6(2)____- SC. 
100 92 44 40, 35 30 26 28 11 | A-6(2)_-__- SC. 
100 88 44 40 36 29 24 29 12 | A-6(2)_-_-- SC. 
Ls pincuese rave see nate e a eee 100 97 |------- A hes Baas ag sll ae lee Pesnae wuei pay 28 10 | A-4(2)___-__} SC. 
teebad| Sects eaten 100 95 |-.--.-. BO) keen ceo eS 16 ( (4) A-~2-4(0)___| SM. 
Se acca| set scte aces 26 100 98 |---_--- O8n | ata oll ane al See 18 26 7} A~4(1)_----| SM-SC. 
eiteu lee wee ee Scoala st ou TOD: ewes BG: |fep Sete foes e eel besede 22" 27 8 | A-4(0)._---_] SC. 
ve cut Wee ot ee 100 TOF |e Eien 8 a Ps a eae eee (ey Sea (eee eae 16 (*) (4) A-—2-4(0)___| SM. 
Bec | Soe oe asec 100 98 j-.--.-- AG, | Scticn ts Sel catkn aa'(b Saree A 10 (*) (4) A-2-4(0)___| SM. 
pected ee luee seed 100 99 90 39 31 17 11 9 oO) (4) A-4(1)-___-] SM. 
emacs ous on Wenner 100 99 89 44. 40 36 33 31 34 18 | A-6(4)_____| SC. 
71 69 68 65 64 58 32 28 24. 21 20 31 15 | A-6(2)_-___ SC. 
fia st | See anes ae a sa 100 OF Vee tae ee OO. te Sec b ee Aeon ead wT 22 27 9 | A-4(7).____] CL. 
iy ache elie ne ae sane 100 ee ET began ay wa Ae ite Pian es 26 35 13 | A-6(9)._._._| MIL-CIL. 
Ee ye | eee SW 100 [22 ep eee TA, Wea sn peat Mas Dl ot 30 38 15 | A-6(10 ____]| MI-CL. 
Ane SRE EE Caine Rte en a, ere eee 100 |__-_--- Woe dtoa teh tas 13 Q) (4) A~4(6)__-.-]| ML. 
Beddoes a tnlaes ated 100 Oi etues'es OE edie! a) 28 State eee 2 19 (*) (4) A-4(7)___. | MT. 
Spat uulee aiecd| Jaws 2 100 0! es cee TAN ae mee | eee ne [lone eee 22 28 8 | A-4(8)__._-] CL. 
gt tte a le. ante Ma Ses 100 |eeSooncl\ ON hee eekc Ae oees! ~ 2aal! 4@) () | Av4(8)._-2-| MIL. 
seers! Wace aed on se ah toe ae Se ll oats tis Y 100 age Sees Oa a An 39 36 15 | A-6(10)__-.| CL. 
ete ord fo eeeeaeer ed ae cee bee Pee 100 |__----- On gett al es Ui ste heel ct Sees 39 37 16 | A-6(10)..-.] CL. 
93 80 69 59 54 |_o----- WO Nn Gaol ee ee eS Sat 13 (*) (¢) A-4(8)_22-- SM. 
93 85 73 63 Sy looses 02) |aGeccn | eoanle eeeten ls 12 (4) (4) A-4(3)_..--| ML. 
Wetec ees sae eee ee 100 98 96 74 64 48 37 31 30 13 | A-6(9)_--__| CL. 
spe od AI ee SE es gest 100 99 98 77 69 57 51 47 48 25 | A-7-6(16)_-| CL. 
ees RR eee (oe repens Pe Se 100 99 77 66 53 46 44. 47 24 | A-7-6(15)__| CL. 
Lhe te OG peered Salone ase aks 100 99 84 73 57 50 47 50 28 | A-7-6(17)__} CL. 
bicahestuctoniee [ete Sie 100 99 98 88 83 74 65 54 51 28 | A-7-6(17)__| CH 
ite ttats [Lie Senet SI erie 100 99 97 88 86 83 73 60 53 32 | A~-7-6(19)_.) CHL 
EE pee ee Te ae ee 100 98 93 17 74 68 57 46 54 28 | A-7-6(18)_- HH. 
gaanes ewan | sees 100 97 92 78 75 68 58 51 56 28 | A-7-6(18)._]| MH-CH. 
Goes in| Se cueeeeacie oe 100 97 93 69 64 51 40 31 56 16 | A-6(9)----- Ti. 
sbbernloeewensl caceeas 100 99 99 86 76 57 46 41 47 22 | A-7-6(14)__] CL. 
100 99 98 97 95 94 86 78 57 45 40 44 21 | A-7-6(18)__]| CL. 
100 99 97 95 92 90 83 77 56 38 29 34 15 | A-6(10)....] CL. 
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Tasur 12.—Engineering 


Mechanical analysis + 

New Depth Fragments of | Percentage passing sieve >— 

Soil name and location of sample Parent material Mexico from Horizon more than 3 

‘ : report surface in. diameter 
No. discarded in | 3-in. | 2-in. |1%4-in. | 1-in. 

field sampling 
(estimated) 
Inches Percent 
Zuni sandy Joam, 2 to 10 percent 
slopes. 

NWSE sec. 5, T.11 N., R. 

14 W., Valencia County. Granite. -_.-.---- $34875: |) 6100", | AQ-a2 2 e.clleds tecec eel eee uel ceces| shee soe 
(Modal profile.) §34376 |-10-20 | Ad_..-__|-.------------ 579 76 76 75 
$34377 | 20-40 | B2____.__].-.-----------|------]------ 100 99 

SW, sec. 32, T.12 N., R. Granite___------- 58-24475 A—7 AD coe atheros eet see. 100 16° |aseese 67 
14 W., Valencia County. 58-24476 | 7-13 | Bl__-_---|--------------|------ 100 |_-__--- 89 
(Shallower than modal and 58-24477 | 18-19 | B2__.____)...-_-_____.-_].-----]------|------|------ 
lacks A3 horizon.) 

SEY see. 11, T. 13 N., R. 16 Granite...-.-.--- 58-24483 | 2-5 AD tar lee te Pa eS Sn ln laa || a eee | ree 
W., McKinley County. 58-24484'| 9-16 Boecceek ole weet le Ona d| Sema Chee Sant Sek 
(Shallower than modal and 
lacks A2 and A3 horizons.) 

Wilcoxson clay loam, 3 to 15 per- 
cent slopes. : 

NEYNEX sec. 5, T. 12 N., BR. | Granite. _-----.-- S34810) | (8-14. "| Bice c ee earth be |e ee ee | pets 
15 W., Valencia County. S34811-} 14-80. | Boo. eses ee eee eee cate ee eee ee c| aoe 
(Modal profile.) 834812 | 35-50 CU See te Ja Cee elds |e hee 

Osoridge (sandy loam, 5 to 20 per- 
cent slopes). 

SEYNW sec. 11, T. 11.N., R. | Gloricta sandstonc_ 834813 5-9 Bl ecusus 30 (4 jotcoes Senco wa ce 
15 W., Valencia County. S34814 9-13 B21_____ 30 1) aan eee 70- 68 
(Modal profile.) 834815 | 18-18 | B22______ BO] “Os |e Ue ete hk eee 

SEYSWY, sec. 12, T. 11 N., R. | Glorietasandstone_| $34816 | 4-8 Blieei 30 (Qe Wece322|Sec552/tceen 
15 W., Valencia County. S$34817 | 8-12 B21_____- 30 ()/ cues mcleasecelsdacee 
(Modal profile.) $34819 | 12-17 B22... 30 (8). (atte! | rt |e 

1 Mechanical analysis according to AASHO Designation: T 88-57 (1). Results by this procedure may differ somewhat from results 


obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AASHO procedure, the fine material is analyzed by 
the hydrometer method, and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 


2 millimeters in diameter. 


not suitable for use in naming textural classes for soils. 


None of these soils has possibilities for development of 
recreational facilities. All of them are unstable and will 
compact and slick over if used for camping or picnicking. 

Badland needs to be protected against any use except 
carefully controlled grazing. It is highly erodible and 
will become more so if much of the vegetation is removed. 


MANAGEMENT GROUP 7 


The soils in this management group are very poor to fair 
for timber, and most of them are fair to good for herbage. 
The group consists of— 


Andrews gravelly loam, 5 to 20 percent slopes. 
Bandera gravelly loam, 5 to 15 percent slopes. 

Bond sandy loam, 5 to 15 percent slopes, 

Cabezon rocky complex, 2 to 10 percent slopes. 

Jekley stony loam, 10 to 80 percent slopes. 

Kettner stony loam, 10 to 20 pereent slopes. 

Kiln roeky complex, 3 to 20 percent slopes, 

Laporte stony loam, 3 to 10 percent slopes. 

Mirabal stony loain, low rainfall, 5 to 20 percent slopes. 
Osoridge rocky complex, 5 to 20 percent slopes. 


In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and the material coarser 
than 2 millimeters in diameter is excluded from calculations of grain-size fractions. 


The mechanical analysis data used in this table are 


These are shallow, stony and gravelly soils that have low, 
capacity for sustained water yield. They are friable and 
permeable. Outcrops of limestone, basalt, and sandstone 
are common. Angular fragments of limestone, of various 
sizes, cover much of the surface of the Andrews, Laporte, 
and Kiln soils; slabs of sandstone cover much of the Oso-' 
ridge complex; and stones and outcrops of sandstone are 
common in the Bond soil. 

Water-storage capacity is limited because the soils are 
shallow. ‘The Bandera soils are underlain by cinders, and 
the Andrews, Kiln, and Laporte soils by cracked and fis-. 
sured limestone. Much of the water that infiltrates these 
soils drains into the underlying material. 

The Cabezon, Jekley, Kettner, and Kiln soils are fair for 
ponderosa pine. They could be reforested, but because they 
ure shallow, rocky, and stony, reforestation by direct: seed- 
ing or by conventional methods of transplanting is not 
feasible. The rest of the soils in the group are poor for 
pine. 
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test data—Continued 


83 


Mechanical analysis 1— Continued Classification 
Percentage passing sieve >—Continued Percentage smaller than 2— Liquid | Plasti- 
limit city 
index 
%-in. ) % in. | No. 4 | No. 10} No. 40|] No. 60 |No. 200; 0.05 0.02 0.005 | 0.002 AASHO Unified % 
(4.7 (2.0 (0.42 | (0.25 | (0.074 | mm. mm, mm. mm. 
mm.) | mm.) mm.) | mm.) | mm.) 

100 99 98 96 88 85 67 54 31 18 14 22 | 2 | A-4(6)-.--- ML. 

75 74 73 70 64 62 46 88 82 13 10 21 8 | A-4(5)_--_- ML. 

99 98 97 95 93 92 81 74 64 56 55 69 42 | A-7-6(20)_.| CH. 

65 63 62 56 42 |__..--- 16 (4) ‘(4) A-2-4(0)__.| SM. 

89 86 82 72 49 |_.-_-_. 17 () (i A-2-4(0)___| SM. 
ore pe en | Sete ees 100 4 36 45 19 | A-7-6(10)__| MI-CL. 
errr Derren eee 100 65 |-_-__.- 49) |e oe eune| see e|seeue ae 39 _ 57 24 | A-7-5(9)__-| SM. 
te fae ne re Ore 100 65 |.-.---- AS owe sole e oes eat eS 24. 33 10 | A-4(3)-._.-]| SM-SC. 
Deena ee teas eee sew 100 98 97 78 66 42 83 30 39 18 | A-6(11)___.) CL. 

Jeb ate 100 99 96 92 91 73 63 49 41 39 51 27 | A-7-6(16)__| CH. 
100 99 95 83 68 64 53 61 47 38 36 68 34 | A~7-5(13)_.}| MH-CH. 

70 69 69 69 69 65 52 50 45 39 37 65 35 | A-7-5(20)__| MH-CH. 

67 66 66 66 66 62 49 AZ 42 39 37 69 40 | A-7-6(18)_.| CH. 
shears i 70 69 69 68 63 50 48 43 39 38 74 ‘44 | A-7-5(19)__| CH. 
4a tea ahha bs eaten as, Cull aah ein & 70 64 48 46 38 34 33 54 32 | A-7-6(17)_.| CH. 
tee Ne eS | De 2 cree 70 65 50 49 41 39 36 69 45 | A-7-6(19)__| CH. 

Ga es eat etait eee we eer hecmmee 70 64 47 46 41 39 39 76 51 | A-7-6(18)__| CH. 


2 Based on total material. 


Laboratory test data corrected for amount discarded in field sampling. 


3 SCS and BPR have agreed to consider that all soils having plasticity indexes within two points of A-line are to be given borderline 


classification. 
4 Nonplastic. . 
5 Material larger than 3 inches received in laboratory. 


Examples of borderline classifications obtained by this use are SM-SC, MI-CL, and MH-CH. 


® Coarse fragments in laboratory samples disintegrated in sample preparation. 


The more nearly level areas of these soils can be re- 

vegetated with suitable grasses. The seed has to be broad- 

_ cast, and success depends on a high rate of germination and 
the ability of seedlings to survive under rather unfavorable 
conditions. The possibilities of protective devices, such as 
contour furrows, terraces, and small check dams, are 
limited because the soils are shallow and rocky. 

Many areas of these soils provide a suitable environment 
for wildlife. Browse is abundant on the Andrews and Kiln 
soils. On the Laporte soils, juniper competes with the 
browse plants, and suitable browse plants should be planted 
innatural openings or cleared spots. 


MANAGEMENT GROUP 8 

The soils in this management group are very poor to poor 
for both timber and herbage and have low capacity for sus- 
tained yield of water. The group consists of-— 


Bandera gravelly loam, 15 to 35 percent slopes. 
_ Jekley rocky complex, 30 to 40 percent slopes, 


Kiln rocky complex, 20 to 40 percent slopes, 
Laporte stony loam, 20 to 40 percent slopes. 
Osoridge rocky complex, 20 to 40 percent slopes. 
Rock land (5 to 50 percent slopes). 

Sanchez stony complex, 10 to 20 percent slopes. 

The soils of this group are characterized by low to mod- 
erate fertility, low productivity, and low moisture-holding 
and moisture-supplying capacity. Runoff is heavy, and 
the erosion hazard is high. ‘The depth to bedrock ranges 
from only a few inches to 20 inches. Outcrops are numer- 
ous.- Stones and cobblestones cover much of the surface, 
and there is much stone in the shallow profiles. Canyons 
and other deep drainageways are common, and many areas 
are difficult to cross on horseback or on foot. 

The soils of this group are valuable mainly as a source 
of water. The capacity for sustained yield is low, but the 
surface yield is high. 

Although all of these soils except the Laporte soil are 
almost entirely within the ponderosa pine forest, they are 
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not suited to pine. Most of the acreage has been cut over. 
Regeneration of pine and recovery of other vegetation are 
slow, and reforestation would not be profitable. 

Only a small amount of forage is produced, and the 
movement of livestock is restricted by ledges, outcrops, and 
steep slopes. Revegetation of the range is not likely to be 
profitable. 

The environment is favorable for wildlife. Areas of 
concealment and avenues of escupe are plentiful. Sources 
of water for deer and turkey need to be developed in places 
where browse is available. 

Although economic returns from revegetation and refor- 
estation are unlikely, a vegetative cover should be estiab- 
lished and maintained for control of erosion. 


MANAGEMENT GROUP 9 

The soils in this management group are good for herbage 
but very poor for timber. The group consists of— 

Nathrop loam, 0 to 5:percent slopes. ; 
Showlow loam, 0 to 5 percent slopes. 
Tabiona fine sandy loam, 10 to 15 percent slopes. 

These are shallow and deep soils that are nearly free of 
surface stones and cobblestones. Jéven though they all re- 
ceive runoff from the surrounding slopes, only the Tabiona 
soil is gullied. 

These soils should be managed mainly for the produc- 
tion of herbage. Heavy grazing or other use has depleted 
the desirable forage plants, and the gullies in the Tabiona 
soil appear to have had an adverse effect on vegetation. 
The native plants grow well if only lightly grazed, but 
natural increase of the plant cover is slow. Improvement, 
of the kind and amount of herbage requires revegetation. 
Seedbed preparation and seeding must be timed to take 
advantage of seasonal precipitation. Except for the gul- 
lies in the Tabiona soil, there are no obstacles to the use of 
ordinary machinery. 

The environment for wildlife can be improved by plant- 
ing shrubs. 

MANAGEMENT GROUP 10 

This management group is composed of land types that 
have only limited productivity for timber or herbage. The 
capacity for sustained yield of water is low. The group 
consists of— 

Lava. flows. 

Lava rock land. 

Rock outcrop, gently sloping. 
Roek outcrop, cliffs. 

Although these rough, rocky areas produce some vegeta- 
tion, they are of limited use for grazing, and their capacity 
for the production of timber is very low. Rock outcrop, 
cliffs, yields some surface water after heavy rains. 

All of these land types have scenic or esthetic value. 
They provide areas of concealment for wildlife. Some are 
barriers to cross-country travel. Lava flows and Lava 
rock land can be crossed only on foot, and such travel is 
dangerous on account of the jagged surface and the many 
cracks and fissures in the lava. 

Lava flows and Lava rock land support fair amounts of 
browse. That along the edges of the areas is accessible, 
and deer make use of it. 


Capability Groups of Soils 


Capability classification is the grouping of soils to show, 
in a general way, their suitability for most kinds of farm- 
ing. Itisa practical classification based on limitations of 
the soils, the risk of damage when. they are used, and the 
way they respond to treatment. The soils are classified ac- 
cording to degree and kind of permanent limitation, but 
without consideration of major and generally expensive 
landforming that would change the slope, depth, or other 
characteristics of the soils; and without consideration of 
possible but unlikely major reclamation projects. 

In the capability system, all kinds of soils are grouped. 
at three levels, the capability class, subclass, and unit. 


Class L—Soils have few limitations that restrict their use. 

Class TI—Soils have some limitations that reduce the 
choice of plants or require moderate conservation prac- 
tices, 

Class TIT.—Soils have severe limitations that reduce the 
choice of plants, or require special conservation prac- 
tices, or both. 

Class IV.—Soils have very severe limitations that restrict 
the choice of plants, require very careful management, 
or both. 

Class V.—Soils subject to little or no erosion but have other 
limitations, impractical to remove, that limit their use 
largely to pasture, range, woodland, or wildlife food 
ancl cover. 

Class VI—Soils have severe limitations that make them 
generally unsuited to cultivation and limit their use 
largely to pasture or range, woodland, or wildlife food 
ancl cover. 

Class VII.—Soils have very severe limitations that make 
them unsuited to cultivation and that restrict their use 
largely to grazing, woodland, or wildlife. 

Class VITT.—Soils and landforms have limitations that 
preclude their use for commercial plant production and 
restrict their use to recreation, wildlife, or water supply, 
or to esthetic purposes. 


‘Capability units are soil groups within the subclasses. 
The soils in one capability unit are enough alike to be 
suited to the same crops and pasture plants, to require 
similar management, and to have similar productivity and 
other response to management, Capability units are gen- 
erally designated by adding an arabic numeral to the sub- 
class symbol, for example, ITe-1. Most of the soils in the 
Zuni Mountain Area, however, are not suitable for culti- 
vation and therefore have not been placed in capability 


units. They have been placed in capability classes and 
subclasses, as shown in the list that follows: 
Capability 
class and 
Soil name “subclass 
Andrews gravelly loam, 5 to 20 percent slopes___. VIIs 
Badland. 2a! 2020555 be eS oon ee So oS VITe-VITIs 
Bandera gravelly loam, 5 to 15 percent slopes___ Vis 
Bandera gravelly loam, 15 to 35 percent slopes__. Vile 
Bond sandy loam, 5 to 15 percent slopes..__-____ Vie 
Cabezon rocky complex, 2 to 10 percent slopes___ VIs 
Clayey alluvial land__________.-----_-___--__-1_. Vie 
Concho clay loam, 1 to 8 percent slopes___________. Vie 
Concho clay loam, 3 to 10 percent slopes_____..__--. Vie 
Yortwingate loam, 2 to 8 percent slopes___ Vie 
Friana silt loam____.-___~-_-------_______-___-. Vie 
Gem stony loam, 2 to 7 percent slopes. ‘ Vie 
Jekley silt loam, 3 to 7 percent slopes____.-_---_- Vie 


ZUNI 
Capability 
class and 
Soil vame subclass 

Jekley stony loam, 10 to 30 percent slopes__-______ VIs 
Jekley rocky complex, 30 to 40 percent slopes_ Vile 
Kettner loam, 3 to 10 percent slopes____._____--_- Vie 
Kettner stony loam, 10 to 20 percent slopes_—._-__- Vis 
Kiln rocky complex, 3 to 20 percent slopes__ ay VIis 
Kiln rocky complex, 20 to 40 percent slopes_ ae Vile 
Laporte stony loam, 3 to 10 percent slopes________. VIs 
Laporte stony loam, 20 to 40 percent slopes.._.____- Vile 
Larry silty clay loam Vw 
Lava flows__.---____ VIIt 
Bava rock land___..-----------.-.--..-~----.-. VIIs-VItIs 
DMeGuiley lodino..--oSece nema we e lca! IVe 
Mirabal stony loam, 5 to 15 percent slopes__ = Vis 
Mirabal stony loam, 15 to 45 percent slopes_______. Vile 
Mirabal stony loam, low rainfall, 5 to 20 percent: 

slopes --.-__ VIs 
Montoya clay. Vie 
Nathrop loam, 0 to 5 percent slopes_ Vie 
Ordnance loam___----~-..---------__ =. , Vie 
Osoridge rocky complex, 5 to 20 percent slopes__.__. VIIs 
Osoridge rocky complex, 20 to 40 percent slopes..__- Vile 
Polich login oe oe tei Na IVe 
Prewitt clay loam_. Vie 
Rock land_______----.----- te VIIs-VITIIs 
Rock outerop, gently sloping. VIIIs 
Rock outcrop, cliffs... $e VIIs-VIITs 
Sanchez stony complex, 10 to 20 percent slopes____. VITs 
Savoia fine sandy loam, 2 to 5 percent slopes.___--. Vie 
Savoia fine sandy loam, 5 to 20 percent slope: j Vie 
Showlow loam, 0 to 5 percent slopes_----____ = Vie 
Showlow clay loam, 5 to 15 percent slopes_._..____ Vie 
Supervisor stony loam, 20 to 45 percent slopes____- Vile 
‘Tabiona fine sandy loam, 10 to 15 percent slopes___ Vie 
Tampico loam__-_-.----- ue. Vie 
Tampico loam, dark variant_____.»-_-_/»_»_»_»___ Vie 
Thurloni clay, 5 to 20 percent slopes___-----...___- Vie 
Thurloni clay, black variant, 3 to 10 percent slopes. Vie 
Trail loamy fine sand_____. Vie 
Trail loamy fine sand, hummocky. Vile 
Turkeysprings clay loam, 2 to 10 percent slopes___. Vie 
Valentine loamy fine sand, 5 to 15 percent slopes__- Vie 
Wilcoxson loam, 3 to 5 percent slopes Vie 
Wilcoxson clay loam, 3 to 15 percent slopes_ en Vie 
Zuni sandy loam, 2 to 10 percent slopes_._______ Vie 
Zuni-Mirabal stony loams, 10 to 80 percent slopes__ ViIe-VIs 
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Glossary 


Aggregate, soil. Many fine particles held in a single mass or 
cluster, such as a ‘clod, crumb, block, or prism. 

Alluvium. Soil material, such as sand, silt, ov clay, that has been 
deposited on land by streams. 

Aspect. The direction toward which a slope faces. 
Exposure. 

Buried soil. A developed soil, once exposed but now overlain by 
a more recently formed soil. 

Caleareous soil. A soil containing enough calcium carbonate 
(often with magnesium carbonate) to effervesce (fizz) visibly 
when treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 
0,002 millimeter in diameter. As a soil textural class, soil 
material that is 40 percent or more clay, less than 45 percent 
sand, and less than 40 percent silt. In engineering, as used in 
this report, soil particles smaller than 0.005 millimeter. 

Colluvium. Soil material, rock fragments, or both, moved by 
creep, slide, or local wash, and deposited «at the base of steey 
slopes. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. ‘Terms commonly used 
to describe consistence are— 

4008se.—Noncoherent ; will not hold together in a mass. 

#riable-——-When moist, crushes easily under gentle to moderate 
pressure between thumb and forefinger and can be pressed 
together into a lump. 

Firm—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticeable. 

Plastic—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a wire when rolled 
‘between thumb and forefinger. 

Sticky.—When wet, adheres to other material; tends to stretch 
somewhat and pull apart, rather than pull free from other 
material, 

Havrd—When dry, moderately resistant ‘to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft-—When dry, breaks into powder or individual grains under 
very slight pressure. 

Eolian, Wind deposited. 

Erosion, soil. ‘Che wearing away or removal of soil material by 
wind, running water, and other geological agents. 

Fertility, soil. The quality of a soil that enables it to provide 
compounds in adequate amounts and in proper balance for 
the growth of specified plants, when other growth factors, 
such as light, moisture, temperature, and the physical condi- 
tion (or tilth) of the soil, are favorable. 

Forest. Land bearing a stand of trees of any age or stature, 
including seedlings of species that attain a minimum average 
height of 6 feet at maturity; or land from which such a stand 
has been removed but which igs not now restocking and which 
has not been put to other use. Forest on farms is called 
“farm woodland” or “farm forest.” 

Gravel. Rounded pebbles or angular fragments of rock as much as 
3 inches in diameter. The content of gravel is not used in 
determining the textural class of the soil, but, if the soil ig as 
much as 20 percent gravel, the word “gravelly” is added as a 
prefix to the textural soil name. In engineering, a coarse- 
grained. soil, more than 50 percent: of which is retained on a 
No. 4 screen, 

Horizon, soil. A layer of soil, approximately parallel ‘to the sur- 
face, that has distinct characteristics produced by soil-forming 
‘processes. 

Internal soil drainage. The downward movement of water throngh 
the soil profile. The rate of movement ig determined by the 
texture, structure, and other characteristics of the soil profile 
and underlying layers, and by the level of the water table, 
either permanent or perched. Relative terms for expressing 
internal drainage are none, very slow, slow, medium, rapid, 
and very rapid. 


Synonym: 


86 SOIL SURVEY 


Landscape. All the characteristics that distinguish a certain kind 
of #rea on the earth’s surface and give it a distinguishing 
pattern, in contrast to other kinds of areas. Any one kind of 
soil is said to have a characteristic natural landscape, and 
under different uses it has one or more characteristic cultural 
landscapes. z 

Leaching, soil. The removal of soluble materials from soils or other 
material by percolating water. 

Loam. Soil consisting of about equal proportions of sand, silt, and 
elay. 

Morphology. The makeup of the soil, including the ‘texture, struc- 
ture, consistence, color, and other physical, mineralogical, and 
biological properties of the various liorizons of the soil profile. 

Natural drainage. Refers to moisture conditions that existed 
during the development of the soil, as opposed to altered drain- 
age, which is commonly ‘the result of artificial drainage or 
irrigation but may be caused by the sudden deepening of 
channels or the blocking of drainage outlets. The following 
relative terms are used to describe natural drainage: eaces- 
sive, somewhat excessive, good, moderately good, imperfect or 
somewhat poor, poor, und very poor. 

Noncaleareous. As used in this report, a soil that does not contain 
enough free lime to effervesce (fizz) with dilute hydrochloric 
acid. 

Nutrient, plant. Any element taken in by a plant, essential to its 
growth, and used by it in the production of food and tissue. 
Nitrogen, phosphorus, calcium, potassium, magnesium, sulfur, 
iron, manganese, copper, boron, zinc, and perhaps other ele- 
ments obtained from the soil, and carbon, hydrogen, and oxygen 
obtained largely from the air and water, are plant nutrients. 

Parent material. The horizon of weathered rock or partly weath- 

ered soil material from which a soil has formed. 

An individnal natural soil aggregate, such as a crumb, a 
prism, or a block, in contrast to a clod. 

Pedestaling. The removal of soil around clumps of grass or other 
vegetation by water erosion so that the vegetation is left on 
small pedestals or stools. 

Permeability. The quality of a soil horizon that enables water or 
‘air to move ‘through it. 

Phase, soil. A subdivision of a soil type, most commonly based on 
variations in such external characteristics as relief, stoniness, 
accelerated erosion, or some other characteristic that affects 
management. 

Productivity, soil. The present capability of a soll for producing a 
specitied plant or sequence of plants under a specified system of 
management, 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction. The degree of acidity or alkalinity of the soil mass, 
expressed in words and pH values. <A soil that tests to pH 7.0 
is precisely neutral in reaction, becanse it is neither acid nor 
alkaline. In words, the degrees of acidity or alkalinity are 
expressed thus: 


Ped. 


pH 
Extremely acid_._. Below 4.5 
Very strongly acid_ 4.5 to 5.0 
Strongly acid_--__ 5.1 to 5.5 
Medium acid__ . 5 
Slightly acid 6.1 to 6.5 
Neutral --.------- 6.6 to 7.3 


Revegetation. The reestablishment or improvement of a plant 
cover, either naturally or through reseeding or transplanting. 
Sand. As a soil separate, individual rock or mineral fragments 
ranging from 0.05 millimeter to 2.0 inillimeters in diameter. 
Most sand grains consist of quartz, but they may be of any min- 
eral composition. As a textural class, a soil that is 85 percent 

‘or more sand and not more than 10 percent clay. 

AS a soil separate, individual mineral particles that range 
in diametér from the upper limit of clay (0.002 millimeter) to 
the lower limit of very fine sand (0.05 millimeter). As a tex- 
tural class, soil that is 80 percent or more silt and less than 12 
percent clay. 

Slash. Debris left after logging, pruning, thinning, or brush cut- 
ting; also, debris left by wind or fire. ° 

Soil. A natural, three-dimensional body on the earth’s surface that 
supports plants and that has properties resulting from the 
integrated effect of climate and living matter acting upon 
parent material, as conditioned by relief over periods of time. 

Structure, soil. The arrangement of primary soil particles into 
compound particles or clusters that are separated from ad- 
joining aggregates and ‘have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are platy (laminated), prismatic (ver- 
tical axis of aggregates longer than ‘horizontal), columnar 
(prisms with rounded tops), blocky (angular or subangular), 
and granular, Structureless soils are (1) single grain (each 
grain by itself, as in dune sand) or (2) massive (the particles 
adhering together without any regular cleavage, as in many 
claypans and hardpans). 

Subsoil. Technically, the B horizon; roughly, the part of the pro- 
file below plow depth. 

Substratum., Any layer lying beneath the solum, or true soil. 

Surface layer(surface soil). Technically, the A horizon; com- 
monly, the part of the soil ordinarily moved by plowing. 

Sustained water yield. The amount of water that the soil and 
underlying material will store and release slowly through, 
springs and seeps to maintain a sustained flow in streams; in 
contrast with flood yields and surface runoff folowing storms 
or rapid snowmelt, 

Texture, soil. The relative proportions of sand, silt, and clay par- 
ticles in a mass of soll. (See also clay, sand, and silt.) The 
basic textural classes, in order of increasing proportions of fine 
particles, are as follows: sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay loam, 
sandy clay, silty clay, and clay. The sand, loamy sand, and 
sundy loam classes may be further divided by specifying 
“coarse,” “fine,” or “very fine.” 

Water spreading. Diverting runoff from a gully or watercourse 
onto gently sloping, absorptive land, to conserve waste water, 
to reduce flood peaks, or to replenish ground water supplies. 


D 
Mildly alkaline_.__. 7.4 to 7.8 
Moderately alkaline. 7.9 to 84. 
Strongly alkaline____ 8.5 to 9.0 
Very strongly alka- 
Mn6: 22s2cce-S5 25. 


Silt. 


Accessibility Statement 


This document is not accessible by screen-reader software. The Natural Resources 
Conservation Service (NRCS) is committed to making its information accessible to all 
of its customers and employees. If you are experiencing accessibility issues and need 
assistance, please contact our Helpdesk by phone at (800) 457-3642 or by e-mail at 
ServiceDesk-FT C@ftc.usda.gov. For assistance with publications that include maps, 
graphs, or similar forms of information, you may also wish to contact our State or local 
office. You can locate the correct office and phone number at http://offices.sc.egov. 
usda.gov/locator/app. 


Nondiscrimination Statement 


Nondiscrimination Policy 


The U.S. Department of Agriculture (USDA) prohibits discrimination against its 
customers, employees, and applicants for employment on the basis of race, color, 
national origin, age, disability, sex, gender identity, religion, reprisal, and where 
applicable, political beliefs, marital status, familial or parental status, sexual orientation, 
whether all or part of an individual’s income is derived from any public assistance 
program, or protected genetic information. The Department prohibits discrimination in 
employment or in any program or activity conducted or funded by the Department. (Not 
all prohibited bases apply to all programs and/or employment activities. ) 


To File an Employment Complaint 


If you wish to file an employment complaint, you must contact your agency’s EEO 
Counselor (http://directives.sc.egov.usda.gov/33081.wba) within 45 days of the date of 
the alleged discriminatory act, event, or personnel action. Additional information can be 
found online at http://www.ascr.usda.gov/complaint_filing_file.html. 


To File a Program Complaint 


If you wish to file a Civil Rights program complaint of discrimination, complete the 
USDA Program Discrimination Complaint Form, found online at http://www.ascr.usda. 
gov/complaint_filing_cust.html or at any USDA office, or call (866) 632-9992 to request 
the form. You may also write a letter containing all of the information requested in 
the form. Send your completed complaint form or letter by mail to U.S. Department 
of Agriculture; Director, Office of Adjudication; 1400 Independence Avenue, S.W.; 
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by email to program. 
intake@usda.gov. 


Persons with Disabilities 


If you are deaf, are hard of hearing, or have speech disabilities and you wish to file 
either an EEO or program complaint, please contact USDA through the Federal Relay 
Service at (800) 877-8339 or (800) 845-6136 (in Spanish). 

If you have other disabilities and wish to file a program complaint, please see the 
contact information above. If you require alternative means of communication for 


program information (e.g., Braille, large print, audiotape, etc.), please contact USDA's 
TARGET Center at (202) 720-2600 (voice and TDD). 


Supplemental Nutrition Assistance Program 


For additional information dealing with Supplemental Nutrition Assistance Program 
(SNAP) issues, call either the USDA SNAP Hotline Number at (800) 221-5689, which 
is also in Spanish, or the State Information/Hotline Numbers (http://directives.sc.egov. 


usda.gov/33085.wba). 


All Other Inquiries 
For information not pertaining to civil rights, please refer to the listing of the USDA 


Agencies and Offices (http://directives.sc.egov.usda.gov/33086.wba). 
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ZUNI MOUNTAIN AREA, NEW MEXICO 


Scale 1: 190,080 
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SOIL MANAGEMENT AREAS 


Osoridge-Kiln area: Shallow, rocky soils on uplands 


Thurloni-Showlow area: Moderately deep and shallow, 
clayey soils on uplands 


Laporte-Nathrop area: Shallow, stony, calcareous soils 
on uplands 


Zuni-Mirabal area: Shallow to deep soils on uplands, 
underlain by granite 


Fortwingate-Jekley area: Moderately deep and deep soils 
on uplands, underlain by sandstone 


March 1966 


McGaffey-Tampico-Polich area: Deep soils in upland 
valleys 


Mirabal-Supervisor area: Shallow and moderately deep, 
steep soils underlain by granite 


Bandera-Gem area: Shallow and moderately deep soils on 
uplands, underlain by basalt and cinders 


Concho-Prewitt area: Deep, calcareous soils on bottom lands 


Trail-Savoia area: Deep, sandy soils on alluvial fans 
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Exposed Rock Formations 
ZUNI MOUNTAIN AREA, NEW MEXICO 


Lily Canyon 


LEGEND 


Basalt flows 

Crevasse Canyon formation (shale) 

Chinle formation (shale, sandstone, conglomerate, and limestone) 
San Andres formation (limestone and sandstone) 

Glorieta sandstone 


Yeso formation (sandstone, siltstone, and shale) 


Abo formation (sandstone, siltstone, and shale) 
Scale 1: 190,080 


%. x Madera formation (limestone and conglomerate) 
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Precambrian rocks (undifferentiated granite, granite gneiss, and schist) 


9 


Gallup sandstone, Mancos shale, Dakota sandstone, Morrison formation, 
and Wingate sandstone (undifferentiated sandstones and shales) 


March 1966 
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SOIL LEGEND 


NAME 


Andrews gravelly loam, 5 to 20 percent slopes 


Badland 

Bandera gravelly loam, 5 to 15 percent slopes 
Banderaccravelly: ledmy 15:11 25 percent ‘dlopes 
Bond sandy loam, 5 to 15 percent slopes 


Cabezon rocky complex, 2 to 10 percent slopes 
Clayey alluvial land 

Concho clay loam, | to 3 percent slopes 
Concho clay loam, 3 to 10 percent slopes 


Fortwingate loam, 2 to 8 percent slopes 
Friana silt loam 


Gem stony loam, 2 to 7 percent slopes 


Jekley silt loam, 3 to 7 percent slopes 
Jekley stony loam, 10 to 30 percent slopes 
Jekley rocky complex, 30 to 40 percent slopes 


Kettner loam, 3 to 10 percent slopes 
Kettner stony loam, 10 to 20 percent slopes 
Kiln rocky complex, 3 to 20 percent slopes 
Kiln rocky complex, 20 to 40 percent slopes 


Laporte stony loam, 3 to 10 percent slopes 
Laporte stony loam, 20 to 40 percent slopes 
Larry silty clay loam 

Lava flows 

Lova rock land 


McGaffey loam 

Mirabal stony loam, 5 to 15 percent slopes 

Mirabal stony loam, 15 to 45 percent slopes 

Mirabal stony loam, low rainfall, 5 to 20 percent slopes 
Montoya clay 


Nathrop loam, 0 to 5 percent slopes 


Ordnance loam 
Osoridge rocky complex, 5 to 20 percent slopes 
Osoridge rocky complex, 20 to 40 percent slopes 


Polich loam 
Prewitt clay loam 


Rock land 
Rock outcrop, gently sloping 
Rock outctop, cliffs 


Sanchez stony complex, 10 to 20 percent slopes 
Savoia fine sandy loam, 2 to 5 percent slopes 
Savoia fine sandy loam, 5 to 20 percent slopes 
Showlow loam, O to 5 percent slopes 

Showlow clay loam, 5 to 15 percent slopes 
Supervisor stony loam, 20 to 45 percent slopes 


Tabiona fine sandy loam, 10 to 15 percent slopes 
Tampico loam 

Tampico loam, dark variant 

Thurloni clay, 5 to 20 percent slopes 

Thurloni clay, black variant, 3 to 10 percent slopes 
Trail loamy fine sand 

Trail loamy fine sand, hummocky 

Turkeysprings clay loam, 2 to 10 percent slopes 


Valentine loamy fine sand, 5 to 15 percent slopes 


Wilcoxson loam, 3 to 5 percent slopes 
Wilcoxson clay loam, 3 to 15 percent slopes 


Zuni sandy loam, 2 to 10 percent slopes 
Zuni—Mirabal stony loams, 10 to 30 percent slopes 


ZUNI MOUNTAIN AREA, NEW MEXICO 


WORKS AND STRUCTURES 
Highways and roads 
Dual 
Good motor 
Poor motor 
Trail 
Highway markers 
National Interstate 
UOSs. = 
State 
Railroads 
Single track 
Multiple track 
Abandoned 
Bridges and crossings 
Road 
Trail, foot 
Railroad 
Ferries 
Ford 
Grade 
R. R. over 
R. R. under 
Tunnel 
Buildings 
School 
Church 
Windmill 
Mines and Quarries 
Mine dump 
Pits, gravel or other 
Power lines 
Pipe lines 


Cemeteries 


Oil or gas well 


CONVENTIONAL SIGNS 
BOUNDARIES 


National or state 
County 

Township, U. S. 
Section line, corner 
Reservation 


Land grant 


Streams 
Perennial 


Intermittent, stable 


DRAINAGE 


Intermittent, unstable 


Canals and ditches 

Lakes and ponds 
Perennial 
Intermittent 

Wells 

Springs 

Marsh 

Wet spot 

Alluvial fan 


Drainage ends 


Escarpments 
Bedrock 
Other 

Prominent peaks 


Depressions 


RELIEF 


Crossable with tillage 


implements 


Not crossable with tillage 
implements ...--..... eee 


Contains water most of 


the time ..... 
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NEW MEXICO AGRICULTURAL EXPERIMENT STATION 


SOIL SURVEY DATA 


Soil boundary 
and symbol 
Gravel 
Stones 
Rock outcrops 
Chert fragments 
Clay spot 
Sand spot 
Gumbo or scabby spot 
Made land 
Severely eroded spot 


Blowout, wind erosion 


Gullies 


WORKS AND STRUCTURES, CONTINUED 


Campsite 
Microwave station 


Telephone line 


Soil map constructed 1965 by Cartographic Division, 
Soil Conservation Service, USDA, from 1953 and 
1955 aerial photographs. Controlled mosaic based 
on New Mexico plane coordinate system, west zone, 
transverse Mercator projection, 1927 North American 
datum. 


204-732 O - 67 (Face p. 86) No. 1 


[Table 2, p. 9, gives the acreage and proportionate extent of the soils. 
the soils according to their relative potential for production of range herbage. 


Described 


Map 

symbol Mapping unit 

Ag Andrews gravelly loam, 5 to 20 percent slopes---~------------- 
Ba Badland----------------------------------------------------- 
Ba Bandera gravelly loam, 5 to 15 percent slopes-~-------------~ 
Be Bandera gravelly loam, 15 to 35 percent slopes -------------~- 
Bo Bond sandy loam, 5 to 15 percent slopes-----~--------------- 
Ca Cabezon rocky complex, 2 to 10 percent slopes--------------- 
Cb Clayey alluvial land (0 to 2 percent slopes )~--------------- 
Ce Concho clay loam, 1 to 3 percent slopes--------------------- 
Co Concho clay loam, 3 to 10 percent slopes-------------------- 
Fo Fortwingate loam, 2 to 8 percent slopes--------------------- 
Fr Friana silt loam (1 to 3 percent slopes) -------------------- 
Gm Gem stony loam, 2 to 7 percent slopes ----------------------- 
Je Jekley silt loam, 3 to 7 percent slopes--------------------- 
Jk Jekley stony loam, 10 to 30 percent slopes------------------ 
Jr Jekley rocky complex, 30 to 40 percent slopes~-------------- 
Ke Kettner loam, 3 to 10 percent slopes---------~-~------------ 
Kn Kettner stony loam, 10 to 20 percent slopes----------------- 
Kr Kiln rocky complex, 3 to 20 percent slopes-------~----------- 
Kx Kiln rocky complex, 20 to 40 percent slopes----------------- 
La Laporte stony loam, 3 to 10 percent slopes------------------ 
Lp Laporte stony loam, 20 to 40 percent slopes----------------- 
Lr Larry silty clay loam (2 to 5 percent slopes) --------------- 
Ls Lava flows------------------------------------------ 22 ------ 
Lv Lava rock land---------------~------------------------------- 
Ma § McGaffey loam (1 to 3 percent slopes) ---------~------------- 
Mb Mirabal stony loam, 5 to 15 percent slopes------------------ 
Mm Mirabal stony loam, 15 to 45 percent slopes----------------- 
Mn Mirabal stony loam, low rainfall, 5 to 20 percent slopes---- 


V/ 


Not assigned to a group for recreation sites. 
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Table 7, p- 61, groups the soils according to their relative suitability for production of timber. 
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Table 8, p. 62, groups 


For information significant to engineering, see the section beginning on page 68] 


Management 
Described group 
on 
Mapping unit page Number Page 
Montoya clay (0 to 3 percent slopes) ------------~----------- 21 3 
Nathrop loam, 0 to 5 percent slopes-------------~----------- OL 9 
Ordnance loam (5 to 15 percent slopes) ---------------------- 21 6 
Osoridge rocky complex, 5 to 20 percent slopes-------------- 22 T 
Osoridge rocky complex, 20 to 40 percent slopes------------- 22 8 
Polich loam (0 to 2 percent slopes) ------------------------- 20 1 
Prewitt clay loam (0 to 5 percent slopes) ------------------- 23 3 
Rock land (5 to 50 percent slopes) -------------------------- ou 8 
Rock outcrop, gently sloping-------------------------+------ oy 10 
Rock outcrop, cliffs---------------------------------------- oh 10 
Sanchez stony complex, 10 to 20 percent slopes---~---------- oh 8 
Savoia fine sandy loam, 2 to 5 percent slopes~----~---------- 26 5 
Savoia fine sandy loam, 5 to 20 percent slopes-------------- 26 5 
Showlow loam, 0 to 5 percent slopes------------------------- 26 9 
Showlow clay loam, 5 to 15 percent slopes------------------- 26 6 
Supervisor stony loam, 20 to 45 percent slopes-------------- oT 4 
Tabiona fine sandy loam, 10 to 15 percent slopes-~---------- 2T 9 
Tampico loam (2 to 10 percent slopes) ----------------------- 28 2 
Tampico loam, dark variant (1 to 3 percent slopes) ---------- 28 2 
Thurloni clay, 5 to 20 percent slopes-------------~--------- 28 6 
Thurloni clay, black variant, 3 to 10 percent slopes-------- 29 6 
Trail loamy fine sand (1 to 3 percent slopes) --------------- 29 2 
Trail loamy fine sand, hummocky (1 to 3 percent slopes)----- 99 2 
Turkeysprings clay loam, 2 to 10 percent slopes------------- 29 5 
Valentine loamy fine sand, 5 to 15 percent slopes----------- 30 2 
Wilcoxson loam, 3 to 5 percent slopes----------------------- 30 5 
Wilcoxson clay loam, 3 to 15 percent slopes----------------- 31 5 
Zuni sandy loam, 2 to 10 percent slopes------~-------------- 31 5 
Zuni-Mirabal stony loams, 10 to 30 percent slopes--~--------- 31 y 
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